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耶T R O D tTC TI ON
1. Re vie w ofthe Gen u sCTDlo n
T hege n u sCr oto nbelo ngsto the免mily Euphorbia c eae･ They ar etr e es o r shr ubs
(ra r ely herbs)I Le a v e s u s ual1y alte m ate, u s ually 2･glandular at the base. Flo w ers
m o n o e cio u s(in the hdian spe cies), s olita ry o r clu ster ed o nthe 血よchis ofate 血 al
ra c e m e;br a cts s mal1･ M aleflo w e rs:C alyx5-(ra r ely4-6-)partite;segm e ntsimbric a土e o r
s ubvalv ate･ Petals5(ra r ely4-6), n e v er e x c e edingbuts o m etim e s shortertha nthe calyx.
Disk of4-6 gla nds oppo site the s epals･ Sta m e ns m 皿y, in s e rted o n ahairyr e c epta cle;
fila m e nti Be e,infle x ed in bud, atle ngthstraight; a nthe rs adn ate, wi thparal1elc ells.
Pistillode O･ Fe male▲flo w ers: Sepals u s ually m o r e o v ate tha nin the male, r ar ely
a c cr e s c e ntin 血it･ Petals s m allertha nthe s epals o r obs olete. Disk 弧 Ⅱular, Or Of4-6
glands op posite the sepals･ Ov ary3-(r ar ely2-4-)G elled;o v ule s olitaryin e achcel;style
u s uallylo ng andsle nder,214-cleR･ Caps ule s ub- equ aly6- valv ed, or of 3s epa r ating2-
valv ed c o c ci･ Se eds sm o oth; c ar un cle s mal., te sta c ru sta c e o u s; al bum e n c opio u s;
c oty1edo n sbr o ad. Tr opic s a nd s ubtr opics. This ge n u s e xhibits v ario u s w ell- m a rked
m edicinaltroperties:bitte r, tomic, and stim ulant; v uher ary a nd a stdnge nt;ditu etic and
c athartic; antisyphilidc. Platter, Caiu s a nd Mhaska r, 1975). T hela st update(1 7th De c,
2004) of G RIN databa s e( 蜘
indicated thatCr oto n c o mpn se s41spe cies as sho w ed belo w :
i_ Croto n adl>atu sKu nth
2. C. alaba men sisE. A. Sm . Ex Chapm .
3. C. alaba m e n sis v a r. alaba m e n sis
4. C alaba m e n sis v a t. e x e nsis Ginzba rg
5. C. aZn ljuiu sL am .
6. C. a ngole n sis Mull. A曙.
7. C. c aju c w aBe nth.
8. C. c apz
-
tutu sM ichx,
9. C. ca udbtu sGeis ele r
10. C ciliatogla n_dulljTer u sOrtega
l l
. C. dioic u sCa v.
12. C. dolicho sta chyu sPittier
snltmuSl)list.I)1?031 06
13. C. dra c oSchltdl.
14. C. dr a c o n oide sMull. Arg.
15. C.jlav e nsL.
16. C.jloribu ndusSpr e ng.
17. C. Putic ulo s u sEngelm.
18. C. glabelu si.
19. C. go s sJPiljuiu sVah1
20. C. gratissim u sBt mh.
21. C hirs utu sL'He r.
22. I. la c clfe rL.
23. C. la chno c arpu sBe nth.
24. C le chleri M ull. Arg.
25. C. lobat2LSL.
26. C. m acro stacわ,u sHo､chst. Ex Delile
27. C m agdale n a eM illsp.
28. C. m atou ren sisAubl.
29. C. m egalobobys M ul l. Arg.
3 0. C. m egalo c a rpusHutch.
31. C. ne o m e xic a n u sM ul l. Arg.
3 2. C. nitra rilfoliu sBaill.
33. C. pala n o stigm aKlotz s ch
3 4. C pu nge n sJacq.
35. C. ro xbu rghiiN. P. B al akr.
(- C. la e vigatu sVahl)
36. C sp w sljlo r u sM o r o ng
(- C. bo npla ndia n u sBaill.)
37. C. te x ensis(氾otz s ch)M dl. Arg.
3 8. C. tigliu mL.
39. C. u r u c u r a n aBaill.
40. C. z a mbe sic u sMull. Arg,
41. C. z ehntn eriPa 又皮 K. Hoi h.
1-1･ T he o cctlr r e n C e Of Cr oLo 乃in Th ai la nd(S mitin and, 2001).
Bota nicalN ame
1. C. a c utlfoliusEss er
2. C. a rgyr atu sBlum e
3. C. bo npla ndia n u sDaillon
4. C. c a s carilh)idesRa etlS Ch
(= C. c u mingii Mul.Arg.)
(- C. pie r r ei Gagn ep.)
5. C. c a udatu sGeis eler
6. C tolu m n a risAirySha w
7. C. cr a s sljToZi2LSGeis eler
(- C:to m ento s u sM ul l.Arg.)
8. C. de7pyiG?gnep.
9. C. Brl#thiiHo()k エ
10. a hirtu sL. Her.
11. C. hutchin s o nia n u sHo ss e u s
12. C. ke r rii AirySha w
13. C. ko nge n sis Gagn ep.
14. C. kr aba sGagn ep.
15. C. la chn o c mpu sBe nth..
1 6. C. Io ngis sim u sAirySha w
17. C. m eko nge n sisGagn ep.
辿 (T hebold is a c o m m o n n a m e)
C hi- mi- chi-ya,Pla o, Pla opha e, M adokai
(Nor血e血).
Pla o伊ra chu ap RbidELan);Plao ngoe n
即o ngE 血ai).
Plaot hl ng(Gen eral).
Pla o ngo e n(So ngkhla);
Pla o n a n ngole n伊rachu a[p E出血 X血an).
Kr adohot b aikho n(Chanthabud);
Khokhlan(Nakho nRatcha sim a);
Prik(Tr ang);
E Lokhlanbaikho n(Ge n eral);
Ku -r o-pri-ya malay- N ar athiw at).
Pla okha n(Sukhoth ai).
P angk hi, Pha ngkhi(Chiang Mai).
Pla o
,
plao nol,
●
-No m n amkhia o(So uthe aste m).
C hik,Pla o(Pe nin sula r).
Pla oIo nlⅦk伊enins ular).
Pla o
,
Pla opha e,Pla olu e at, Ma clalu e at,
Mu e atho n(No rthe m).
P ho(Ge n eral).
Pla o ngo甲 ,Pla o noi即orthe a ste m);
Pla o n am ngoe n(Easte m);
Se-po -tu(耳ar e n-C hiangM ai).
S ai kha o(Northe m);Prikn a(Centr al).
F ain am(Easte m).
E 血io n(So uthw este m).
Pla o n oi(L ampa ng).
Pla o n a n ngo e n,P ri kna(Northe m).
Bota nical Nam e
18. C. poila n ei Gagn ep.
19. C. r obu siu sKu r z
(- C. sia m e n sisCraib)
20. C. ro xbu rghii N.P.Balakr.
(- C. oblo ng!foliu sRo xb.)
2 1. C. s a ntis ukii AiryS ha w
2 2. C. sepalin u sAirySha w
23. C. stellatopilo s u sOhba
24. C. thorelii Gagn ep.
25. C. tigliu mL.
(- a bir m a nic u sM ul. Arg.)
26. C. ir a c7zyc a ulisA irySha w
27. C. w allichii Mull. Arg.
辿 由堅(T heboldis a c o Ⅱ 皿 O n n a m e)
Pla o
,
Pla oyai(So 血 e a ste m);
Pla olu ang, Pla olueat即orther n).
Pla oltL e atGJa叩 a ng).
Khw a- w n(Kar e n-Ka n ch an aburi);
Se ng-khe-khang, Sa-ka- w a,
Sa-ku- w a(監a r e n- M a cHo ngSo n),
Po(監 ampha e ngPhet);
Pla olu a ng(No r血e m);
PIa oyai(Central);
Ha-yoeng(Sham- Mac HongSo n).
Pla o s a ntistlk(So uthw e ste m).
Pla o ngo e n伊e nin sula r).
Plao n oi(Pr a chin Bmi,
Pr a chu apE比丘K Lan);
Pla othapo(Southeaster n).
Pla ota wa n(SotIthe aste m).
Bakang伊hra e);Makha ng,
･M akhang, Ma土ot, Mak thang, Ha s s aklme n
即orther n);Lukphlan s attr u,Salot,
S alotto n
,
Mak lot(Central);
Mak-yo ng(Sham- M a cHo ngSo n);
Croto n oilpla nt.
K w a- w a
,
Kw a- o - w a(Kar e n- 温 血 Chan aburi);
E 血io n(Pr a chu apK山dE Lan).
Plo a
,
Pla o n a(Gen eral).
1･2. Botamicala spe ctof Cr oto n oblo ngzfoli肘 Ro xb.
Croto n oblong!7uiu sRo xb. isde cidu o us shr ub o r s malltr e eto12m , bra n ching
in who rls. BA RK gr ey-br o w叫 thin, s m o otho r slightly cr acking,in n e rba rk r eddish.
L E A F 10-30Ⅹ4-10 c m, o洗e n clu ster edn e
-
a r e ndoftwigs & appea n ng who rled, oblo ng o r
oblan c e ola;te, pointedorblunta;tbothe nds, clo s elybutirr egula rlyto othed. Yo u ngleaves
pinkish-br o wnwi thyellowishs cales, m atur ele a v e sd ullgr ee n& s m o othabo v e) s m o oth
or n earlys obelqw . 13-19pair s Ofside v eins. St曲s1-7 c m, s w olle n at top wi thapa 汀 Of
●
r o undedgla nds. F L O WER 土 O.7 c m, gr e emish-white, slightly hgr ant,in n arr o w clusters
to36c m, al male sor wi th fe male sbelo w male s. Main s地 sde 腿 elys caly atru st,leter
s m oわth. hdivi dualstal ks sle nder,2-5 Ⅱ 皿 ,de n s elys caly. M ale switho v ate s epals 土3ⅡⅡn,
h airlyat血st, petals 土3Ⅱ 皿 ,de n s ely white-h airyo utside & alo ng m argin . 10-12sta m e n s
withyellow mthe rs. Fe males wi thsepals, de n s ely s caly-hdry allo v er, petals 士2 皿 n
(so m etim es abs e nt),3 A:e e stigm as3-4 Ⅱ 皿 ,fo rkedn e wtopI F R UIT O･6T ･名 c m, globo s e,
gr o o v ed o r slightly3(2)lobed, spa rs elys caly,1年athery, Stalks3-5 Ⅱ1 m･(Figt q e1)I T his
plad c.o 皿 n Only fo undthr o ughout No rthe min open ar e as& s e c o ndary gr o wth, als o
s emi- open fTo r est to 650m . ofTh ai1皿d(Ga rdn er, SidistLntho m a nd Anu s ar n s u ntho r n,
2000)
準FigtLr e1. C. oblong!foliu sRo xb.
a. wholepl皿t;b. , c. flo w e rs;d, fruits;e･ le a v e s
i.
;/iミ
Figtl r e2. Ste mbarkofC. oblo ng!7uiu sRoxb･
a. ste mba rk
b. b 血c o1e ctio n
c. after3 m o ndl
T出spla ntis v eryinter e sting as a m edicinalpla nt,be c a u s eitisbelie v edthatal1
pa rts of thepla ntc 弧be u s edasdr ugs･ The s e eds and 丘血s ar ekno wn tohav epu rgative
effe ct. The且o wersar e-belie v edtobepar a siticide. Theba rk is u s ed hhdia a s a r e m edy
fo r chromicliver enla rge m e nta ndr emitte ntfe v e r, wher e a sin Thaila nditis u sedto c ur e
biliary dis e as e s a ndto redu c ephlegn ･ The r ot bark is give nin s malI dos es as a
●
pu rgatio n; where aslarge rqu antityis pois o n o u s. t he s apw o od is u s占d fordyspepsia,
whilethehe a rtw o odis r e c o ⅡⅡn e nd dforflatulen c e. T hele a v e s ar e us d in CambodiafTo r
liv e r c o mplaints and sc abieち Platte r, Caiu s and Mha skar, 1975; Eitikhaiorn, 1 973)I
M o r s ov e r, this pkLnt ha s be e n u s ed a s fo1k- m edicin e in c o nj unCtion with C･
◆
stellatopilbsu sOhba fort托 ating ga stric ulc er and ga stdc c ancer(R舵 ngS Ⅵ 皿 et all ,
2002).
T 出s study w a s a c o ntin u atio n ofthein v e stigatio n ofchemicalc o n stitu e n土s 丘o m
C. oblo ng!foliu sRo xb. Thepla nt spe cim e n c olle cted 丘o m Lo cipr o vin c e atN 17
oO8
'
32.7
”
and E I Olo O
'
21.2
′′
hasbe e n e x a min ed. T he mainpu rpo s e s of thispre s e ntstudy
w er etois olate andeltlCida[te the chemicalstru ctu re ofe a ch is olatedc o mpo unds, a ndto
sc re e nforthe cytotoxic activityofthe c rude e xtr a cts and is olatedc o mpo unds from the
ste mb血kof C. oblo ng!foliu sRo xb. 呼igur e2).
2. Historic al Ba ckgr o und ofC. oblo nglfoZiu sRo xb･
2-1. C he mic alco n stittLe ntS Of a. oblo ng!foh
'
LASRo xb.
Fr o m s e v e ralp evio u sphyto chemicalstudie s, C･ oblo ng!7Toliu shasbe e n sho wn
tobe arichs o u r c e of diterpe n oidc o mpo unds. Upto date, eightdiffer e nt type sof the
main diterpen e skeleto n sha v ebe e nfbt md in this pl皿土, n am ely Labda n e, Cle r odan e!
Pim ar an e
,
KatF a n e, Ce mbr an e, CleistaJIthan e, Tr a chyloban e, and Abeitane. Thebasic
stru ctur eofe a ch diterpe n e skeleto n and the stru cttu e ofe a ch c o mpo unda r e sho w ed in
Figu r e3 andFigu r e4, r e spe ctiv ely. h addito ntotho s e eightditerpen es, triterpen e s,
steroids, ster oidsglu c o sides a nds e v eralothe r chemicalc o mpo unds a r eals opr es errted, a s
s u m m ariz ed in theTable1.
Tablei. Chemicalc o n stitu e nts of C. oblong紳Iiu s.
Co mpotlnds Pla ntsparts Refe r e n c e s
Diter D_
e n eS_
ste mba rk Roengs m etal., 19 9a
1. Labda n eD ite rpe n c
｡ labda17,12(F),14-trie ns【1】
｡ iabdか7,12(E),14-trie n e-17- al[2] ste mba rk Ro e ngs u 皿 etal., 199 9a
｡
‾ー‾
1abda,7,12(E),14-trie n e-17- o1[3】 ste mba rk Ro e ngs u N an etal., 1 99a
;‾11abda-7
,
12(a,14-trie n e-17- oic acid[4】 ste mba rk Ro e ngs u m r a n etal., 199a
i‾
]
e nt-8(17),1*,14-labdatrie n-l
'
8- oic a cid ste mba rk Pattam adilok,1998
【5]
･ 12
,
15-epo xy-8(17),12,14-labda;trie n e■【6] ste mbark Pattz m adilok,1 998
･ labda-7
,
13(初-die n e-17,12- olidet71 ste mba rk Baiager n, 1999
･ labda-7,13(Z)-die n e1 7,12･ olide-16- oⅠ【S】 ste mba rk Baiagem , 1999
● 2-a ceto xy-1abda-8(17),12(F),14-trie n e-3- o1 ste mbark KHPtiyantl Wqt,1 999;
【9] Ro e ngs Ⅶ n r an etal. ,2001
･ 3･ ac占to xy-1abda-8(17),12(F),14-trie n e-2-bl ste mbark Kuptiya n u w at,1999;
【10] Ro e ng.s u mra n etal.,2001
･ 1abda-8(17),12(E),14- tdin e-2,3･diol(11] ste mbark Kuptiyanuw at,199 9;
Ro e ngst m r an etal.,2001
｡ 12(F),.14
-labdadie n e-7
,
8-diol【12] ste mbark Bo o Htha, 2000
･ 6- a c eto xy-12(E),14-1abdadie n e-7,8-diol ste mbafk Bo o ntha, 2000
【13]
｡ 12(F),14-1abdadie n e-6,7,8-triol[14】 stem bark Bo ontha, 2000
｡ nido r ellol【15] ste mbark Ro e ngst m r anetal. ,2 002
2. Cleioda n eD ite rpe n e
r o otba rk
,
w o od Aiya r andSeshadri,1972b● ･(-)-hard wickic a cid(16]
ste mbark -Aiyar andSe shadri,1972a;
Sw a chethapa n, 11996;
paiager n,199;
Sir m o ngkho n,2000;
Sriyangnok,2000
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Table1. C hemic alc o n stitu e nts of C. oblong!foliu s(c o ntin u ed).
Co mpotl nds Plantspa rts Refe r e n c es
o ll-dehydr o-(-)-hard wickiic a cid[17] ste mbark ぷya r andSe shadri,1972a
r o otba rk
,
w o od Aiya r and Se shadri,1972b
･ (-)-20-be n xylo xyhard wickiic a cid[1 S】 ste mba rk B aiage m, 199
｡ 品ethyl-15,16- epo xy-12- o x o-3,13(16),14-
cler od紐ie n e-20,19- olide-17- o ate[19]
ste mba rk Tan w att 皿aku n
,
19 9
｡
‾
cr o vatin[20] ste mbark Siriw at,1 99
; croblo ngifolin[21] Ste mbark Ro e ngs u m r 皿 etal, 2002
3. Pim ar a n eDiterpe n e
･ oblo ngifoliol【221 ste mbark Ra o etal. , 1968
r o otbark, w o od A iyar a ndSe shad ri,1 972b
･ 19-de o xyoblo ngifoliol【23] ･占te mba rk Ra o etal., 1968
r o otbark, w ood Aiy訂 and Se shadri,1972b;
･ 31de o xyoblongifo1iol【24] ste mba rk. Aiya r.a ndSe shadri,1971a
rdotbark
,
w o od Aiyar a ndSe shadri,1972b
｡ oblohgifolic_a cid【25] ste mbark juya
r andSeshadd
,
1970
r o otbark, w o od Aiyar andSeshadri,1972b
l e nt-is opim ara- 7,
p
15-die n[26] ste mba rk Aiyar andSeshadri,1971b
r o otbark
,
w o od juyar a ndSeshadri,1972b
･ ･ent-is opim a u a-7,15-die n-19- aldehyde[27] ste mba rk Alya r andSe shadri,1971b
r o otba rk
,
w o od Aiya r and Se shadri,1972b
; 19-hydr o xy- e nt-isopim a r a-7,15-die n[2S】 ste mbark Aiyara ndSeshadri,1971b
; (-)-pim 肌 -9(ll),15-di野 -19- oic a cid
(ac a nthoic acid)[29]
ste mbark Tan w attan akun, 199
; (I)-pim ar a-9(ll),151die n-19- o1【30) ste mbark Ta n w如ta n ak un, 1999
4.Ka tlr a A eDiterpe n e
l e nt-ka n r-16- e n- 19- oic a cid[31] ste mba rk P 血 m adilok,1998;
Sirim o ngkho n,2 000
ll
Table1. C he micalc o n stitu er[ts of C. oblo ng的Iiu s(c o ntin u ed).
Co mpo unds Pla ntspa rts Refe r e n c es
5.Ce mbran eD itc rpe n e
･ cr oto c e mbr an eic a cid【32】 ste mba J･k Su r a chethapan, 1996;
Ro e ngst N a n etal. , 1998
･ n e o cr9tOC embr an eic a cid【33] leav e s Achayinde e, 1996;
ste mbark Ro e ngs u m etal. , 1998
｡
‾‾
n e o cr oto c e mbra nal[34】 ste mbark Ro e ngs u m r an etal., 19 9b
i‾ poila n eic a cid[3 5] stem bark Bo o ntha, 2000
i (2 E,7E,llE)1-is opr op yl-1,4-dihydr o xy-
4
,8-dim ethylcyclotetr ade c a12,7,ll-trie n e-
12-c a rbo xylic a cidI3 6]
ste mba rk Tan w atta n akt n
,
1 9 9
6. Cleista nthatLeDitc rpe n e
3,4-s eco -cleistantha-4(18),13(17),15-trie n-3- ste mba rk Siriw at, 1999;
oic a cid[37] Sriyangn ok,2000
7. Tr a chylob& n eD ite rpe n e
･ tra chyloban-19- oic- a cid[3S] ste mba rk Bo o 軸 2000
S. A beita n eDite rpe n e
｡ abeita-7
,
13-die n-3- o n e[39] ste mba=k Sriyangn ok,2 000
T rite rt)en es
｡ ac etylaleuritolic a cid[4-0】 ste mbark Aiya r, etal., 1971e
Ste r oids
■■ - ■■ ■■ ■■ ■ ■
｡ β-sito ster ol[41] ste mbark Ro a,■etal. ,1968
w o od Chaichar o e npo ng, 1996
le a v es Achayinde e, 1996
･ ca mpeste;o1[421 w o od Ch aichar o e npo ng, 1996
ste mba rk Pattam adilok,1998
｡ stigm aster ol【43] w o od Chaichar o e npong, 1996
le aves Achayinde e, .1996
ste mbazk Pattam adilok,1998
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Table1. C hemicalc o n stitu er[ts of C. oblo nglfolius(continu ed).
Co mpotm 舶 Pla71tSp artS Refe r e n c es
Stc roid G l岨C O Sides
･ β-sito steryl-3- 0- ♂ -D -glu c opyr an o side
【44]
w o od C haicha r o e npo ng,19 96
ste mba rk St m chethapan, 1996
｡
‾‾‾
c ampesteヰ13-0-β - D -glu c opyran o side
【45】
w o od Chaichar o e npo ng, 1996
ste mba=k Su rachethapa n, 1996
｡
‾
stigm asteiyl13- 0-β - D -glu c opyra n o side
tl
-
6]
w o od Chaichar o e npo ng, 1996
ste mbark St m chethapan, 1996
Cotl ma rin
･ 7-hydro3(y-6- m etho野CO umarin
(Scopoletin)[47】
wo od Chaicha r o e npo ng, 196
Misc ella n e ou s
･ m 血 r e oflo ng.chain aliphatic
hydroc a rbo n s(C2 7- C33)
w ood Chaicha r o e npo ng,1996
le a v e s Achayin dee, 1996
･ mi加 持 Oflo ng chain aliphatic c a rbo xylic
a cids(C18, C22_ C34)
w o od Chai 血o e npo ng,1 996
｡ mixtur e oflo ng chain alc ohols
(C28- C29, C3 l- C32, C3ヰ)
lea v es Achayinde e, 1996
｡ 6二10,14-tdm ethyl-2･pentade c an o n e148) lea v e s Achayinde e,1996
｡ potas sium chlori de 1占av e s Achayinde e,1996
12
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Figtl r e4. C hemic alc o n stitu e nts of C. oblongljuius(co nthu ed)
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2-2. Biologicala c伽itie s ofditerpe n oidc o mpo undsfr o mC･ obZo tzg!foliLLS
D ite rpe n oidc o mpo undsis olated &o m C･ oblo nglfoliu shadbe e nin v e stigated for
m a nybiologicala ctivitie s s u chas cytoto xicity, anti micr obial, aJltiplぬ1et aggr egatio n, CA M P
pho sphodie ster as einhibitio n, antio xida nt a nd a ntiba cterial･ The b
iologicala ctivitie s which
ha ve be e n r epo rted a spote nt a re eytoto由city, a ntiplatelet aggr egr atio n, a nti micr obiala nd
in s e cticidal.
2-2-1. Cytoto xic a ctivity
so m e of thediterpe n e c o mpo u ndslistedin Table2 ha v ebee n sho w ed
to eihibitin vitr o cytoto xicityagain stmanyhum ant um o r c el lin es, asbelo w･
Table2. Cytoto xic a ctiviw ofs o m editerpe n e c o mpo unds丘o mC･ oblo nglfoliu s･
Compo t mds
IC50(Pg/mL)
Re鈍ren c es
m TO-3 SW62 0 B T4 74 . ⅡE P-G 2 C ⅡA GO
【8】 7.1 6.5 > 10 5 6.4 Baiage mr, 199
【9] 5.7 7.1 > 10 >10 > 10 Ro e ngs 此 a n
etal. , 2001
tlq 3.3 > 10 5.9 > 10 >10 Ro e ngs ur汀 an
etal., 201
111 2.2 2.7 4.6 3.7 3.3 Ro engs Ⅶ m
etal.
,
20 1
[23] 0.35 0.47 0.12 0.35 0.24 Ro e ngs u m r a n
etal. ,2002
【32] 6.5 5.9 > 10 6.7 6.1 T孤I W atta n akun,
199
(s] -1abda-7,13(Z)-dien e-17,12- olide-16- o1
【9] - 2- a c eto xy-3-hydr o xy-1ab da-8(17),12(F)-14-trie n e
【10] - 3･a D etOXy-2-hydr o xy-1abda･8(17),12(E)14-trie n e
111l- 2,3-dihydr o xy-1ab da-i(17),12(E)-141trie n e
[23]= croblo ngifolin
[32]-(-)-pim ara-9(11),15-die n e-1 9- o1
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Tu m o rCe皿Lin e s:
E A T O-3 - bq m anga stdc ca r cin o m a
SW 620 - h 皿 a n C Olo n ade n o c a r cin o m a
B T 4 74- h um anbr e astduc均1c a r cin o m a
ⅡE P-G2 土 hEL m anliv erhepatoblasto m a
C 証AG O- htpn an undiffere血iatedlu ng c ar cin o m a
Ffom thedatain Table2itis v eryinter e stingto note tha:t, am o ngthethr e e stru ctu rally
rehted labdan editerpe n e s[9-11],[9] and[10]w er eles s activ ebut m o r e s ele ctiv ethan[11].
Thepfe S e n C e Of the a c etylgr o upisbelie v edtobe the c a u s e ofthis, sin c eitislikelythat an
ac etylatio n ofthe s e c o mpo tnds could de cr e as etheir abilityto fo rm hydr oge nbo nd wi th
cedain
l
r e c epto r o ntt m o r c ells andm adethe m m o r e s ele ctiv ebutle ss 紅t主v e畔o e ngst m et
al. , 20 1). Fu rthe rm o r e, n e o cr oto c e mbr anal【36]e xhibitedcytoto xicity again stP-38 c ells
(1ym phoidn e opla s m)in vitro wi thanIC50V alu e of6.48(pg/mL)
2-2-2. An tiplatelet aggr egr atio n
Another n otable c o mpo u nd deriv ed 丘o mthis pl弧t,is n e o cr oto c e mbr a nal[36l･
This c o mpo und i 血bited phtelet aggr egatio nindu c ed bythr o mbin wi than IC50Valu e of
47･21(pg/ mi)･ 甲o w e v e r, tw o other c e mbr an oid dite rpe n es, cr oto c e mbr a n eic a cid[34]BLnd
n e o cr oto c e mbr an eic a cid[3 5], sho w ed n oinhibitory effe ct o nplatelet aggr egatio n･ T hus a
hypothe sis thatthe re a ctiv ealdehyde fun ctio nality plays a nimporta ntpartin this effe ctis
pr opo s ed(Ro e ngs t N an etaエ,1999b).
2-2_3. In s e cticide
(うーHa rdwickiic a cid【18], a w ell- kno wn cler oda n edite rpe n e, hasbe e n r epo rted a s
havingin s6cticidalactivityagain stAphis c r a c civ ora(Aphidida e)I The c o mpotmd, atado s e of
5ppm/in s e ct, c a u s ed 62 %m ortalityofadultfemale aphids aRer24hfS(Bandar aetal･, 1987)･
i-2-4. Anti micr obiala ctidty
The cler odane diterpen e c o mpo und, (-)-ha rdwickiic acid[1S】 exhibited
antimicr obiala ctivity(Baige m, 1999).
2-2-5. inhibitio n ofCAMPpho sphodie ste r a s e 且Ctivity:
ce mbra n oide o mpot mds, cr otocembra n eic ad dP4Iandn e o c r oto c c mbra n eic a由d
I35] hav ebe e n repo rted to
y
a ct asinhibitio n sl of CAMP phosphodiestera s e a ctivity
(Singtotho ng,1999).
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2･3. Bioge n eticpathw ay of diterpe n oidsin Cloblo ng!7u iu s
The dite印e n e S ar eC20 C O mPO unds bioge n etical1y derived 丘o m ge ra nylger a nyl
pyr opho sphate, Tもe 叫table featur e of diterpe n e stru cttu e sis the fa s cinating variado n
e n co unter ed in their skeleto n s, which･a cco u nts fo rthe divisio n of thes e c o npo u ndsinto
se v eraltype s･ T he following c o rr elatio n chart(Sche m e1)sho w sthe m由n dite rpe ne
skel'eto n sfわund in C. oblo nglfoliu s. De v o n, T. K. and Sc ott, A. Ⅰ. , 1972)
A
§ゝ
OPP
”
Gq anylgeranyip yrophosphate
/ ＼
Labda ne
Sta 血 ne
1
kauran e
Pirn ara n e^sopim ara n e
ir-7-F
CJdstarTdw n e
Halin an e
Cc mbr w e
ド
CI8･Oda ne
㌔
rearragモロ1erTt
Sche m e1. Bioge n eticpathw ay ofditer pen oidc o mpo tmds in C･ oblo ngljbliu s･
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耳ⅩTRACTIO NA ND IS OL A TIO N
3. So tlrCe OfPla nt Material.
The ste mbarkof C. oblo ng!foliu sRo xb. w as c olle ctedin the Lo cipr o vin c eatN 17o
O8
'
32･7
' '
and EIOIo lO
'
21.T in the n o rthe a ster npart of Thailand in 1999. Vo u cher
he rbarium specin e n s(No. 084729)of thepla nt w er eide nti鮎dand depo sitedatthe Fo r est
Herbarium (BK F), Royal Fo r est Departm e nt, Mimisky of Natu ral Re s ot m e s and
豆n vir o印 n e nt, B angkok,thaila nd.
4. Extr a ctio n of theSte m B ark
Thedded,po wderedste mba rkofC. oblo ng!7Toliu s(2kg)w as m a c er atdtwic ewith
he x an e(2x 2 L), the nwi thethyla c etate(2x2L)and a c eto n e(2 x 2L)su c c e s siv ely,for
thr e edays e a ch. The obtain ed e xtr a ct w as e v apor ated u nder r edu c ed press u r e at
appr o xim ately40
oC to giv e213･7 g of he x m e e xtra ct(10.69% w/w) , 4 8.4 g ofethyl
a c etate e xtr a ct(2.42%w/w) and52.4g ofac eto n eixtr act(2.62% w/w)(Sche m e2),
Driedstem barkpowder(2k等)
Mac e r ated wi dlhe xan e(2 Ⅹ 2 L)
Hex恥 e extract(213.7g) Mar °
Ma c er ated wi th
ethylac etate(2Ⅹ2L)
E thylac etate e xtr a ct(48.4g) M ar e
Ma c er ated wi th
ac eto n e(2x 2 L)
Aceto n e e xtr a ct(52.4g) Mar°
Sche m e2. Extr a ctio n of the ste mbarkof C. obZo nglfolius.
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5. is olatio n oftheCrtlde Ⅱe x a n eE 如a ct
The c rude he x an声 e Xtra Ct(10g)w a s chr o m atogr aphedo n ac onv e Htio nalsilicagel
c oh m (100g), eluted initial1y wi th hex a n e and in c re asing the polarity ofthe ehle ntby
gr aduallyaddingethyla c etateto1OO%,toyield6BTa Ctio n s(A -01rA -06)舶 Sho w ed in Table
3.
Table 3. Co mbin ed 丘a ctio n s丘o m c oltm n chro m atogr aphyof thehe x ane e xtr a ct(1 0g)
. Elu ads Fra ction c ode N umber of 丘a ctio n Weight(g)
100%he x a n e A-01 1-6 0.92
5 % EtO Acinhex an e A -02 7-12 3.85
10% EtOAcin he x an e A -03 13-18 0.86
20% EtO Acin hex an e A -04 19-24 1.53
40 % EtO Ac in he x an e A -05 25-30 0.81
100% EtO Ac A - 06 主1_3 6 1 9 4
5-I. Is olatio n ofc o mpo tl nd C-iandC･Ⅱ
The c rystals 丘o m 丘a ctio nA -02(3･85g)w ere 血 血erpuri丘edbyrecrystal1iz atio n
丘o m ethyla cetatetoyieldc o mpo und C-II(0.95g, 1･02 %w/w)and,follo wingby 丘actio nal
c rystal1iz atio n丘o m ethyla c etatega v e c o mpo u ndC
-Ⅰ(0･3 8g,0･41 %w/w)･
5-2. is olatio n ofc o mpo tltLd C- ⅡI a nd C-ⅠⅤ･
Fr a ction A -03(0.86g)w a sfurther chr o m atogr aphedo n asilica gelc olum n and
eluted wi th 5%ethyl ac etate in he xane. Fr a ctio n s(appr o xim ately 50mL e a ch) w er e
c olle cted andc o mb ineda c c o rdingto theirTL Cpatter n stoyieldatotalofsix 丘a ctio 岱 P
-
01-B -06), as sho w edinTable4･
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Table4. Co mbin ed fra ctio 丑S Obtain edfro m c olum nchro m atographyof fractio nA.03.
Fr a ctio n c ode Weight(g)
B･01 0.01
B.02 0.01
B-03 0.02
B-04 0.52
B- 05 0.25
B-06 0.01
Co mpo u nd C-ⅡⅠ(0.32g,0.3 4% w/w)w a s obtain eda s crystals丘o m 丘actio nB･04･
The丘a ctio nB-05w asfe chr o m atogr aphedo n silic agelc oluⅡ m eluted wi th5% ethyla c etate
inhe x a n etogiv e c o叫 o undC- rv(0.11g,0
'
.1 2 %w/w)･
5-3. Isolatio A Ofc o mpot ndC-V a nd C
- Ⅵ ･
Fr a ctio nA･04(1.53g)w as separa:tedby silicagelc olⅦ - , ehted with5%ethyl
acetateinhex a n etogiv e6 hctio n s(C-01- C-06)as show edin Tabl.e5t
Fr a ctio nC-03(0.26g)and 丘a ctio nC-05(0.54g)w er e r e crystal1iz ed fro m ethyl
a c etategave c ompo undC
I V(0.14g,0･15 %w/w)andc o rnpo tmd C-VI(0･3 8g,0･41% w/w),
re spectiv ely.
Table5. Co mbin ed 丘a c也o n s obtain ed 丘o m c ol m chr o m atogr aphyof 丘a ctio nA
-04･
. Fr a ctio n c ode Weight(g)
C-01 0.10
C- 02 0.12
C･03 0.26
C-04 0.14
C105 -o.54
r
C-06 P･20
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5-4. Ⅰs oh tiQn Ofc o mpo t md C-ⅤⅢ .
Fra ctio nA -O5(0.81 g)was r e chr o m atogr aphed o n sihc agel c olu m n, ehted with
2% m etha n ol in chlo r ofo m togiv e5丘a ctio n s(D-01-D -05)as sho w ed in Table6. Fr a ctio n
D-03 w a s r e c rystalliz ed fro m ethyla c etatetogiv e c o mpo und V II(0.10g,0.11 %w/w).
Table6. Co mbin ed 丘a ctio n s obtain ed 丘om c olu m n chr o m atogr?phyof 丘a ctio nA -05.
Fractio n code W eight(g)
D-01 0.20
D -O2 0.10
D -03 0.32
D -04 0.10
D -05 0.08
5-5. is olatio n ofc o npo t md C･ⅤⅡIa nd C･ Ⅸ .
Fr a ction A -06(1,94g)w a s r e chr o 皿 atOgr aPhed o n silic agelc olu m n, eluted wi th
5% m ethanol inchlo r ofo r mto giv e6 丘a ctio n s(E-01-EO6)as show ed in Table7. Fr a ctio n s
E- 02(0.26g)andEふ04(0.35g)were r e c rystallized 丘o m ethylac etatetx)giv e c o mpo undC-
ⅤⅡⅠ(0.08g, 0.08 %w/w), r e spe ctiv ely a nd c o mpo und C- Ⅸ (0.12g, 0.13 %w/w),
r e spe ctively.
Table7. Co mbin ed hctio n s obtaiBed丘o m c olⅥm n chr o m atogr aphyof 丘a ctio nA -06.
Fr a ctio n c ode Weight(g)
E-01 o.2i
E-02 0.26
E-03 0.14
E-0 4 0.3 5
E-05 0.24
E-06 0.25
The overallfollo w chartofisolatio n丘om he x a n e e xtr a ctar e sho w ed inSche m e3.
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6. C he mical Co r r elatio n a m o ngSo m eis olates
6-1･ Re血 ctio n ofco mpo tlnd C-I a nd c o mpot nd C-II.
Sodiu mbo r ohydride(1 00mg)w as addedto a stirr eds olutio n oftheketon e(C-Io r
C-II)(loomg)in m ethanol(4 mL)at2 5
0
c. The s olutio n w a s stirr ed for1 h
, p.o w ed into
w ate r
,
and e xtr a cted wi thether･ The e xtr a ct w as w o rkedtipin the norm alm a m e rto gl V e
co mpo undC-X(75mg)as white s olids.
6-2. Redtl Ctio n of compoⅦnd C -ⅠⅠ wi thc eritl m trichlori de 弧.a s od hl m
bo r ohyd ri de,
Cerium tdchlo ride s e v e nhydr ates(800mg) was addedto a stirr ed s olutio n of
keto n e(C-II) (100mg)in m ethan ol(4 mL)at25
0c. A鮎r the s ohltio n w a s stirred for1h,
s odium bo r ohydride(50 mg)w as added, stir red fo r2 h, po tu edinto w ater, and e xtracted
wi thether･ The e xtr a ct w a s w o rkedupinthe n or malm a 皿 ertO giv e c o mpo undC-ⅩⅠ(83
mg)as white s olids.
6-3. Redtl Ctio A Ofc o mpotl ndC- V ‡.
Sodit m borohydride(100 mg)w as addedto a stirr eds olutio n oftheketo n e(C- VT)
(100mg)in m ethanわl(4 mL)at25
0c. T he s olutio n w as stirr ed fo r1h, po ured into w ater,
a nd e xtra cted with ethe r. The e xtr a ct w as w o rked up in 也e n o rmal m a n n erto giv e
c o mpo ud C-ⅩⅡ(40.0 mg)as white s olids.
6-4. Pr epa T
L
atio n of 4･br o m obe n z o ate ofc o mpo 皿d C-ⅡⅠ.
A inixtu re ofthionylchloride(2 mL)and4-br o m obe n z oic a cid(100mg)in a10
hLr o und-botto m fla sk w as r eflu x ed fo r30 min unde r c o nti u o u s stirring; T he r e a ction
mixttFe W as C O Oled do wn to r o o mte mper atur e and C- ⅡⅠ(100mg) w as addedintothis
mixtur e andstirring w a s c o血 ed for an odler2hr s, The r e a ctio nmixtu r e was w o rkedup
as u s u al nd the 4-br o m obe n z o ate w as r e c rystallized 丘o m ethyla c etateto obtain colorless
crystalline m ateri al(86 mg).
6-5. 0由datio n ofc o 山pO u tLd C-ⅠⅡ.
To a s u spen sio n ofp yridimiu chlo rochr o m ate(140 mg)inm ethyle n e chlori de(2
mL). Co mpo undC-Ill(100mg)wa sr apidly addedat 25
o
C. T he s olutio n w as stirr ed fo r1h
,
29
dihlted with5 v olu m e s of anhydr o u s ether, de c a nted, and w a shed wi hanhydr o u s ether2
tim e s
,
五Iter ed thro ughFlorisilandevapo r ated under r edu c edpr es s 甘 etOgiv e co mpo u ndC -Ⅰ
(90mg)as white s olids.
7. Ide ntirl C atio n ofls ol乱ted Co mpot mds
711. Ide ntifcatio n ofc o mpo tl ndC-i
Co mpot md C- I w as obtain eda s colorles spn s m swi tha m elting pointof98-99
oC･
■
TheF T- a spe ctr um(Table8)displayedbands in dic如inga c a rbo nylgroup(1696c m
'1
)..
Table8･ TheIRabs o rptio nba nda ss lgr me血s ofc o mpo und C-Ⅰ
■
W a v e n umbe r(cm
-1
) Assigr n ents
2872-2941 山kan eC- H str etching
1696 C-Ostr etching
1077,992, 912 C-C stretching&be nding
The lH ヰ 朋 Rspectr um(Table9)ofc o mpo undC-isho w ed five m ethylgr o ups at8H
O･91(3H, s;H -20),1･03(3 H, s;H -19),1･09(3H, s;H -18),1.29(3H, s;I-16)and1 3 4(3H,
s;日-1 7), and thr e e ole丘micpr oto ns at4.93(1 H,dd;
'
Il-15a), 5.15(1 H,dd;H -15b)and5.87
(1H,dd;H1 4).
The 13c ヰ恥瓜 spe ctru m(Table 9) of e o mpo t nd C-I sho w ed tw e nty c arbo n
r e s on an c e s, tw o ofwhicha r e olefipic c arbo n s(8c110.4 and 147.6). Carbo nylca rbo n(8c
217.2)w asals o obs e rv ed.
h D EFTexperim e nt, one
,
sp
2
m ethin e ca rbo n signal(8c 147･6) togethe rwithtw o
s atur ated m ethin e c arbo ns(8c54･7a nd 55･0)ands e v e n m ethyle n e c a rbo n signals at 8c15.6,
20･7
,
33･8
,
35･8
,
37･8, 42･3 and 110.4 w er e sho w ed. T hedo w n丘eldsignalat8c110.4 wa s
as sign ed a s aterminalm ethyle n e c a rbo n. Fiv e m ethylsignals r es o n atedat8c15.0, 20.9,
24･9, 26･5 and 28･3･
'
Thetw o m o stdo wniieldm ethylsignals ar e s ugge stedto be theii
pro xi mityto an o xygen ato m･ F d he rm o r e,itw as a ssign ed thatther e w e r efivequぬer n aTy
c arbo n s(8c 36.5,47.3,73.5, 74.5 and217.2)inthisstr u ctur e.
30
In the EIMS spectn -, c o mpo und C-Igave a m ole c ulario npe ak[Ml atm uTz304.
Thebase peakat 仇(I2 89 indic atedthelos sofaCH3gr O uP丘o mthe m ole c甘1e.
The m ole c ularfo r mula ofc o mpo und C-I w a s ass lgn eda sC2OH3 202ba s edo n
l
H - a nd
13
c-NMR spe ctr a andEI MSI T he A stretchingindic ated c arbo nylgr o up at1696c m
-1
a nd
ole丘血 groups at1 077, 992and 912c m
-1
･ The 13c-N MR spe ctn m andDEF Te xperim e nts
r e v ealed thepr e s e n c e of 20non -equiv ale nt c a rbo n, of which17a r esp
3
(Bv e m ethyls, six
m ethylsn es, tw o m ethin es 孤d follrqu arte n ary C a rbons)andtw o sp
2
(o n e m ethyle n e andon e
m e也血e c arbo n s)hybridized c arbo n s, togetherwi tha c a rbo nylca rbo n(8c 217.2) ando n e
do ublebo ndgr o ups[8c llO･4(t) and147･6(d)]andtw o o xygen atedc arbo n s[8c73.4(s)
and 74･5(s)】･ The m ole cula rfor mula C20H3202 0fc o mpo t mdC -Ide丘n ed fiv edegr e e s of
u n s att mtio n;ther efTo r e,it m u stc o n sit ofthr e e rlngSin addito nto o n edo tlblebo nda ndo n e
●
c arbo nylgr oup･ Se v eral2 D-N M Rte chniqu es w er eth n u s edto as sittheiderpr etatio n of
its str u ctur e･ Al lof thepr oto n-pr oton spm syste m S w er et a c ed byu s mgdata丘o m aC OSY
e xperim e nt･ Hete r o n u cle ar c o rr elatio n expe血 e nts, HMQC and ‡凪 岱C, allo wed
un ambigu o u s ass lgn m e =t Of al1
1
H⊥N M Rand
13c-NM Rr es o n an c esin co mpo undC-Ⅰ･
●
Fr o mHM B Cspe ctn 皿, m ethylgr otIPS at l･03ppm (冗-19)a nd 1.09ppm (H -1 8)
c orr elated witha c a rbo nylat217･2ppm ･ T he refor e, the carbo nylgr o up m u stbeC-3. T he
m ethylgro up atO･91ppm(H -2 0)c,o rr ehted withc a rbo n act37.8ppm . Therefo r e, this c afbo n
m u stbe C-1･ A c a rbo n at33･8ppm w a s c o血 m edtobe C-2by the C OSY spe ctr umth如
sho w ed c o rr elatio nbetw e en H -l andH -2･ 刀leHMB Cspe ctr u msho w ed m ethylgr o up at
l･29ppm (H -16)c o rr elatedwithole丘血 carbo n s at147.6ppm (C-14) and110.7ppm (C-
15), co 血 msd bythe(プOS Yspe c加 m that sho w edc o rr ehtio nbetw e e nH1 4 andH - 15.
M or e o v er5 the m ethylgroup at1･29p pm(H-16)c orr ehted wi thaqu ate m ary c a rbo n a土73.5
tpm (C-13)con n e ctedto an o xyge n ato m andthe m ethylgro up at1.3 4pp町(払17) witha
qu ate rn ary c arbo n at74･5ppm(C-8), r espe ctiv ely. TImsthe cyclic ether m u stfo r mbetw e e n
C-13a nd C-8,r e s ultingin thepr opo salof thefTollo w l ngStru ctu r e a S Sho w ed inFigu re51
●
Co mpariso n of theN MRdataCrable10)ofc o mpo und C-Ⅰwi ththos e of ribe n o n e(8,
13-epo xylabda-14-die n e-3- o n e) 伊raga, B･ M ･ et all, 1999)allo w edusto dedu c e c o mpo und
C-Iasribe n o n e analogu e.
T he r elativ e ster e o chemistry of c o mpo und C-1 w as e stablished by X･r ay
crystallogr aphy伊igtw e6),indic?tingthatc o mpo und C-I w a s3- o X o m an oyl xide,flrStly
31
is ola土edas(＋)-fo r m,[α】D ＋54, 丘o mXyliadolabrlformisG.aidlaw , R.A. a nd Morgan , J･ W ･ ,
1963). h this study c o mpo und C-I w asis olated as(-)-for m([α】D -53)a nd a s a r es ult,
e stablishedtobe e nt-3- o X o m a n oyl xide. The stm cttdal1yr elatedriben o n e(e nt-3- o X o▲13-
epim a n oylo xide), a13- epim er ofc o mpo und C-Ⅰ,had be e n chemicalyderiv edin the c o u r s e
ofthe stru ctu r al dete rminatio n of riben ol(Gon zale z, A･ G･ etall , 19 73)and w asals?isolated
a s a nぬ ralpr odu ct(Gar cia- Gr an ado s, A . etal.,1994).
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Figtl r e5. Stru ctu r e ofc o mpo und C
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Fip re6･ ORTEPdr awingofc o mpound C
･Ⅰwi then aJltio m eric ster e o chemisby･
Table9.
1
H- and
13
c･NM Rspectral dah ofc o mpot nd C-I
Positio n 8c 8E J
1
2
3
4
5
6
7
8
9
10
ll
12
13
14
15
16
17
1$
19
20
37.$
33.8
2 17.2
47.3
54.7
20.7
42.3
74.5
55.0
36.5
15.6
35.8
73.5
147.6
110.4
28.3
24.9
26.5
20.9
15.0
1.45(m);1.86(m)
2.43(m);2_53(m)
1.50(也)
1.05(m);1.Oi(a)
1.48(m);1.86(m)
1.40(皿)
0.91(m),1.84(m)
1.66(m);1.$ 0(也)
5.87(dd, 一声 14,9Hz)
4.93(dd,Jk ll,2Hz)
5.15(dd,i- 18,2Hz)
1.29
1.34
1.09
1
.03
0.91
(s)
(s)
(s)
(s)
C15
33
TablelO･ TLe13c⊥ - data ofc o mpo und C-ic o mpar ed wi thriben o n e･
Po sitio n Co mpo und C-Ibpm) Ribe n o n e(ppm)
1 37.8 38.1
‾
2 33.8 33.7
3 217.2 217.4
4 47.3 47.2
5 54.7 54.5
6 20.7 20.7
7 423 42.0
8 74.5 75.5
9 55▲0 57.5
10 36.5 36.3
ll 15.6 16.3
12 35.8 34.7
13 73.5 73_.6
14 147.6 147.2
15 110.4 109.7
16 28.3 32.5
17 24_9 23.2
18 26.5 26.6
19 20.9 20.8
20 15.0 15.4
7-2. Ide ntirlC atio n ofcpmpo tlnd C-Ⅱ
Co mpo und C- Ⅱ w a sobtain ed a s c ol rle s spn s m swi tha m elting point of147-148
oC･ TheFT-IRspe ctn m(Table11)displayed bandsindicatinga c o njugatedc a rbo Hylgr o up
(1655and 1615c m
-1
).
Tablell･ The a abs orptio nb皿da sslgn m e ntS Ofc ompo undC-1Ⅰ
wav en u mber(cm
`1
) As sign m errts
3 025
,
3 075 al ke n eC- Hstr etching
2860,2960 aka n eC- H str etching
1655 C- O stretching
1 615
,
994
,
913
,
825 C=Cstr etching& be nding
The l 馴 M R spe ctr um(Table12)ofcompo und C-ⅠIsho w ed fl V e
.
m ethylgr o ups at
8Hl･05(3 H, s;H -2 0),1･08(3耳, s;H-19), 1･16(3H, s;H -1i), 1.32.(3 H, s;H-16) and138
(3 H, s;H-171and fiv e olefinicpr oto n s at8H 4.94(1H, dd;H-15a), 5.15(1H,dd;H-15b),
5･86(1H,d;H-2),5.89(1 H,dd;H1 4)and7.10(1 H,d;H -1).
34
T be
13c-NM R spe ctru m(Table 12) of c o mpo und C- Ⅱ sho w ed tw e nty c arbo n
r e s o n a n c es
,
fo w of which are ole丘血c c a rbo n s(8c 110.7, 125.8, 147.4 a nd157･6)･ On e
c a rbo nylc arbo n(8c205･1)wa salso obs e rv ed･
h D EFT e xpe rim e ntthree sp
2
m elhine c a rbo n signals(8c125･8, 147･4 a nd15 7･6)
togethe rwi thtw o s att mted m eth ine c a rbo n s(8c53･2 a nd49･9)and fiv e m ethyle n ec arbo n
signals(8c15･5,20･2,35･4, 44･6 andllO･7)w er e sho w ed･ Thedo d leldsignalii8cllO･7
w as a s sign eda s ate rmi dm ethyle n e c arbo n. Fiv e m edlylsignals r e s onatedat8c18･6, 21･9,
25.6, 27.6 and 28･6. The tw o m o stdo dl eld m ethylsignals ar e s ug ge stedto be their
pr o xi mityto a n oxyge n ato m･ Ac c o rdingtothe
13
c- - ande xperim e ntD E P T,it w as
a ssign edthatther e&er efi v equ ate mary Carbo n s(8c3 9.4, 42.3, 73.7,75･0 and205･1)indds
s加 ctu r e.
In the EI M Sspe ctrt m c ompo und C-ⅠIga v e a m ole c ula rio npeak 帥 atln(I3 02･
Theba sepe ak a:t m/I287indic ated thelo s s ofaCH3gr O uPfro mthe m ole cule･
The n ole cular fo mula of compo und C-IIw as as sign ed as C20H30 2 ba s ed o n
HR F A B M S
,
l
H- and
13c-NM Rspe ctr a andEIM S･ The R stretching in dic ated c o n)ugated
carbonylgr o up(165 c m
-1
)a ndolefinicgr oups(1615,994, 913 a nd 825 c m
･1
)･ T he
13c-
N M Rspe ctn m andD E PTexperim e nts r e v eald thepr es e n ce of20n o n- eq血vale nt c arbo n s,
ofwhich15 are sp
3
(fiv e m ethyl,fo t u m ethyle n e,tw o m ethin e a nd fotuqu afte n ary c arbo n s)
aJld four sp
2
(on e m ethyle n e andthr e e m ethin e c a rbo n s)hybridzedc arbon s, togetherwi tha
c arbo nylc arbo n(8c205.1), tw odo ublebo ndgr oups[8c125･8(d),157･6(d),110･7(t)and
147.4(d)]andtw o o xyge n atedc a rbo n st8c73.7(s) and75･0(s)]･ The m ole cularfTo m ula
c20H30 2 0fc omppund C-ⅠI defin edsixdegre e s of un s att -tio n;ther efor e,it m tlStC OnSistof
thre e r ngsin additon to tw odo uble bo nds a nd o n e c arbo nylgr o up･ Se v er al2D
-N MR
techmiqu e s w e r eth ntlSedto asisttheinte rpr eta;tio n ofits stru ctur e･ Al lof the pr oto n
-
pr oto n spm syste m s w er et a c edby u s ngdata fro m aC OSY e xperim e nt･ Heter o n u cle ar
c o rr elado n e xperim e nts, H MQC and H M B C, allo w ed un ambigu o us as sign m e nt of all
lH -
and
13
c- N MRre s o n a血c e sin c o mpo undC-II･
Fr o mHM B Cspe ctn m, m ethylgr o ups at1.08ppm (H-19) andl･16ppm 田･18)
corr ehted wi tha c o njugatedcarbo nylat205･1ppm ･ The refo r e,the c arbo nylgr oup m u stbe
c-3a nd the ole丘血 do ublebo nd w asbetw e e nC-l andC-2. The m ethyl如o upat1.05ppm
田 -20)c o rr ela;ted witholef;nic c arbon at157･6ppm ･ T her efo r e,this c arbon m ustbeC-1
3 5
a nd a C a rbo n at 125.8 ppm m ustbe C-2, c o n五Ⅱn ed by the C OS Yspe ctn m showing
c o relatio nbetw e e nH -l andH -2. T heli M BC spe ctn 止n Sho w ed m ethylgr oup at1.32ppm
田 -16)whichc o rr elaied witholefinic ca rbo n s at147.4ppm(C-14)and1lO･7ppm (C-15),
c o nfirm ed by the COSY spe ctru m that sho w ed
‾
c orr elatio n betw e e nH-14 and H -15･
M or e o v e r, the m ethylgr o up at 1.32ppm(H-16)w asc o rrelated withaqu ater n a ry c a rbo n at
73.7p pm (C-13)c arrying an o Xアge n a土o m and the m ethylgr o up at1 3Sppm 田-17)was
also c orr ela土ed wi thaqu atem ary c a rbo n at75.0ppm(C-8). Thusthe cyclic ether m u stfor m
betw e e nC-13a nd C-S. The r efo r e
,
the stru ctt u e ofc o mpo und C-ⅠIsho uldbe a s e nt
-1
,
2-
dehydr o13- oX o m an oylo xide(Figt u e7). The r elativ e ster e o chemistryofc o mpo undC -II w a s
established by丸raycrystal1ogr aphy(Figu r e8).
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FigtLr e8･ OR TEPdr awingofcompo Ⅶ.d C
-lIwi then a Jltiom eric ste r e o che mistry･
Table12.
1
Ⅰ壬- md
13c- N MR spe ctraldzlta Ofc o mpo undC-II.
Positio n 8c 8甘 J(Hz)
I 157.6 7.10(d, J = 10 Ⅱz)
2 125.8 5.86(d, J = 10 Hz)
3 205.I
4 42.3
5 53.2 1.78(m)
6 20.2 1.52(m),1.70(m)
7 44.6 1.53(m),1.92(孤)
8 75.0
9 49. 1.62(m)
10 39.4
ll 15.5 1.70(m),1.84(m)
12 35.4 1.72(m),1.90(m)
13 73.7
14 14 7.4 5.89(dd,J - 1写,ll Hz)
15
16
110.7
2i.6
4.94(dd,J = 11, 1 flz)
5.16(dd,J - 17, 2Hz)
132s
17 25.6 I.38s
18 ･ 27.6 1.16s
19 21.3 1.08s
20 18.6 1.05s
3 7
7-3. IdentiEI Wtio n ofc o mpot md C-ⅠⅢ
Compo undC-ⅠⅠIw a s obtain ed a s c ol rles s n e edlswi tha m elting pointof 13 5-136
oC. T he FT-IR spe ctru m(Table 13) of c o mpo und C- Ⅲ displayed b皿dsindic ating a
hydro xylgr o up at3432c m
･1
.
Table13. TheIRabs o rptio nba nda ss lgn m e ntS Ofc o mpot md C-III
●
Wa v e n umber(c m
‾1) As si野 皿 e ntS
3432 0-H str etching
2923 alkaneC-H str etching
145 7,992,915,853 C- C str etch ing& be nding
1125
,
107 0 C- 0 - C str etching
T he lH 胡 M Rspe ctrt m(Table14)ofco mpo undC-Illsho w ed fiv e m ethylgr o ups
at8日O.$0(3H, s;H-20), 0.83(3H, s;H-19),0.95(3 H, s;H-18),1.28(3H, s;H-16)and l･3 0
(3H, s;H -17)and thre e olefi micpr oto n s at8H4.90(1 H,dd;H 115a), 5.l l(1H, dd;H -15 b)
aJld5.87(1 H,dd;H -14).
T Le 13c- N M Rspe ctr um(Table 14)ofc o mpo und C-Illsho w ed tw e nty c arbo n
r e s o n an c es, tw o ofwhicha r e olefinic c arbo n s(8c110.4 and147.8).
h D E PT e xperim e r[t, o n e sp
2
m ethin e c arbo n signal(8c 147.8) w as sho w ed,
togethe rwiththr e e s atu r如d m ethin e c a rbo n s(8c48.9,55.3 a nd 76.1)ands e v e n m ethyle n e
c arbo n signals(8｡15,2, 19.6, 25.2, 32.0,35.7, 43.1 a nd110.4). t he m o stdo wnIleldsignal
8c110.4implied thatthe m ethyle n e c arbo n shoul d be olehic carbon. Fiv e m ethylsignals
w ere sho w edat8c 15･2, 21･8, 25･5, 2812 and28･4･ Acco rdingto the
13c ヰ寸= Ra ndD E F T
data,it w as c o n cluded thatther e w er efo u rqu ate m ary c arbo n s(8c36.8, 37.5, 73.2, and
74.9)in 也is stru ctur e.
h the E M Sspectn m, c o mpo und C-Illga v e a m ole cula rio npe ak[Mlat 肌色306.
Its m a ss spe ctn - e甲bitedpe aks at m/I 291 c o u e spo ndingto P4
'
- CH3]and at m/z･288
c orr espo ndingtofM
'
- H20].
Se v eral2 D-N M Rte clm iqu e s w er6 the n us ed to as sit theinterpr etatio n of the
stru ctt m.ofthis c o mpo undl Allof thepr oto n
-pr oto n spm syste m s w er et a c edbyu s mgdata
38
丘o m aC O S Yexperim e nt. Heter o n u cle ar c o rr elatio n e xperim e nts, EMQC, M C a nd
NOESY, alo w ed un ambigu o u s as slgn me =t Of al1
1
H - and
13c-N M Rr e s o n a n c e sin
c o mpo u nd C-ⅢⅠ.
The m ole cularfo r mula of compo und C- H &as as signed as C2 8H3402 bas ed o n
HR F A B MS
,
1H - a nd
13c-N M Rspe ctra and EI M S, d血 血gfo u rdegr e e s of un s att -tio n･
TheIRspe ctn m ofc o mpo und C-ⅠI addito nally sho w ed ole丘血 (1457,992,915a nd 853
c m
-1
)and e也er(1125 and 1070c m
‾l
)gr o ups.
The
l
H - a nd
13
c-N MRspe ctr a ofc o mpo undC-ⅠⅢ w e r e simi larto tho s e ofc o mpo und
C-Ⅰ
,
e x c epted thepr e s e n c e ofm ethin epr oto n o ntheC-3 c a rbo n(8c76.1)be aringahydr o xyl
gr o up at8H3.41(t,J - 2▲OHz)inpla c e ofc a rbo nylgr o up. Fr o mtheH M B Cspe ctn m, the
m ethylgro up at0.83ppm (H-19) and0.95ppm (H -1 8)co rr elated withthe C-3 c arbo n.
Thu s
,
c o mpo und C-ⅠⅠI w as as sign ed a s e nt-3α -hidr o xym an oyl o xide(Figw e9). T he
ster e o chemistry ofcompo undC-IIIinchlding abs olute c o nfigu r atio n w a s e stablishedbyX -
r ay c rystal1ogr aphy ofitsp-brom obe nz oylderivative(see, Figtu e2 0). Finally, c o mpo und
C-III is(3S,5S,8S,9S,10R,13S)-8,13- epo xylabda-3- ol-14- e n e a s n oted hte r.
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Figtlr e9. Stru ctu r e ofc o mpo u nd C- ⅡⅠ
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Table14･ 1= - and13c⊥N M Rspe ctraldata ofc o mpot mdC- Ⅲ
Po sitio n 8c 8H J(Hz)
1 32.0 1.32(m){135(m)
2 25.2 1.58(m),1.94(m)
3
4
76.1
37.5
3.41(d,J - 2Hz)
5 55.3 1.42(m)
6 19.6 1.30(m),1.57(m)
7
8
43.1
74.9
1.49(m),
1.83(dt;J-12,3Hz)
9
1 0
48.9
36.8
1.44(m)
ll 15.2 1.42(m),1.62(m)
12
13
35.7
73.2
1.61(m),1.77(m)
14 14 7.8 5.B7 (dd, J - 18, ll H i)
1 5
16
110.4
28.4.
4･90(dd,J - ll,.2 Hz)
5.ll(dd,J - 17,2Hz)
1.2 8(s)
17 2 5.5 1.30(s)
18 28.2 0.95(s).
19 21.8 0.83(s)
20 15.2 0.80(s)
7,4. IdetLtirlC atio A Ofc o mpo t md C-IV
Co mpo undC - Ⅳ w as obtain eda s c ol rles sprlS m Switha m elting pointof104-105
o
C. t he F T-IR spe ctn m (Table 15) ofcompo und C-IV displayed bands indica;ting a
hydr o xylgr o up at3030c m
･l
andc a rbo nylgr o up at1684c m
-1
･
Table15. The a abs o rptio nbandas slgr m e ntS Ofc o mpo und C- Ⅳ .
t
w ave nbinber(c m
‾1
) Assign meⅡts
3030 0 -H str etching
2921■- 2$49 al kaneC- H stretching
1684 C -O str etching
145 8
,
1377
,
1001
,
911
,
i74 C -C str etching&be nding-
1260
,
1022 C-0- C str etching
40
T he
l
HJNMRspe ctn 皿(Table1 6)ofc o mpo血d C- Ⅳ sho w ed thr e e m ethylgr otlPS
at8fI0.76(3H, s;H -20),0.84(3 H, s;H -1 7)and 1.26(3 H, s;H -17)andfo tu oleanicpr oto n s
at8B6.25(1H,dd;H -14),6.85(1 H,dd;H -3),7.20(1H,d;H -16)and 7･35(1H , m)I
m e
13cヰ M Rspe ctn m (Table 16)of c o mpot md C- Ⅳ sho w edtw e nb, ca rbo n
r es o n a n c e s
,
fo u r ofwhicha r e olefinic c arbo n s(8c110.9,138.4, 140.3 a nd142･7)I
h D EP Te xperim e ntfotu sp
2
m ethine c arbon signals(8c11 0.9, 13 8.4, 141･5 皿d
142.7)w er e･sho w ed,togetherwi thw o s atu r atedm ethin e c a rbo n s(8c36･3 a nd4 6･7)andsix
m ethyle n e c arbo n signals(8c 17.5, 18.2, 273, 27.5, 35.8, and38.7). Thr e e m ethylsighals
w er e sho w eda:t8c15. 9, 18.3 and20･5. Acc o rdingto the
13c-NMR and D E P T data)it w as
c o n cluded thatthere w ere丘v equ ate m a ry c arbo n s(8c37.6,38.8, 125･6,14 1･与 and 172･8)in
thisstru ctt u e.
h the En 4Sspe ctn n c o mpo und C- Ⅳ ga v e a m ole culario npe ak 帥 atm uTz316･ Its
m a ss spe ctr um additio nallye xhibitedape akatm/I299co rr es?o ndingto 町
ト
- o Hl･
Se v eral2D ヰ寸M R te chniqu e s w er eth n u s edto as si-ttheinterpr etation of the stru ctur e
ofthis c o mpo und･ Po s sible spin Syste m sW er etr a c ed by u s ing data fro m heter o mclea r
c o rr elatio n e xpe rim e nts, Ⅰ別 QC andH M B C, al1o由 喝 the un ambigdou s as si卯 m erEt Of al1
1
H - and
13c ヰ M Rr e s o n an c e sin c o mpo und C- Ⅳ ･
The m ole cular for mda ofc ompo und C- Ⅳ w a s a ssign ed asC20B2803 bas edo n
l
H-
and
13
cヰJ MR spe ctr a and E M S,definings e v e ndegr e e s of un s att mtio n･ T he a spe ctrt -
ofc o mpo und C- Ⅳ additionallysho w edol 血 c(1458, 1377,10Ol, 911and874c n
･1
)and
ethe r(1260and1022c m
‾1
)gr o ups.
T hu s
,
c o mpo undC- Ⅳ w a s as sign edasha rd wickic a cid伊igtF e10)?nd the stru ctu r e
Ⅶ s c o 血 ed by X-r ay crystal1ogr aphy 伊igur ell)･ h Table 17the
13
c-N M Rdata of
c o mpo undC-IVar e sho w ed in c o mparis o nwi th thos e of kno wn ha rdwickiic a cid･
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Table16･
1
H - and
13c -N M Rspe ctr al data ofc o mpo undC- Ⅳ
Po sitio n ac 8H J(芦z)
1
2
3 5.8
18.2
1.16(tdJ - 13,4 Hz)
2.44(dt,J - 13,3 Hz)
2.18(m),2 3 3(m)
3
4
14 0.3
141.5
6.85(dd,J - 4,3Hz)
5 3 7.6
6 38.7 1.54(m),1.66(m)
7 27.3 1.2 0(m),1.25(m)
8
9
36.3
38.8
1.5 6(m),1.58(m)
1 0 46.7 1.4 0(m)
l l 1 7.5 1.66(m),1.72(m)
12 27.5 2.20(m),2.1 0(孤)
13 125.6
14 11 0.9 6.25(ddJ = 2, 1 Hz)
15 14 2.7 7.35(m)
16 138.4 7.20(d,J - 1Hz)
17
18
15.9
1 72.8
0.84(s)
19 20.5 1.26(s)
20 1S.3 0.76(s)
Table17. The
13
c 小一MR spe ctr a ofc o mpot md C- Ⅳ c o mpa red wi th hud wickiic a cid
GJu,T. etal, 1995).
Po sitio n Co mpo undC-IVJ Hard wickiic a cid
1 35.i 35.8
2 18.2 18.2
3 140 3 14 0.3
4 ･141.5 141.5
5 37.6 37.6
6 38.7 38.7
7 2 7.3 27.3
8 3 6.3 36.3
9 3 S.8 3名.8
10 46.7 46.7
ll 17.5 1 7..5
12 27.5 2 7.5
13 125.6 1 25.6
14 110.9 111.0
15 142.7 142.7
16 138.4 138.4
17 15.9 15.91
1S 172.8 172.6
19･ 20.5 20.5
20 18.3 183
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7-5. Ide nti EIC ation ofc o mpo u nd C
- V
co mpo undC
-V w a sobtain edas white n edleswitha m elting pointof124
-125oC･
T he F T- a spe c加 m (Table1 8)ofc o mpo u nd C- V disphyed bandsindic ating a hydr o xyl
gr o up at 3409c m
･1
anda c a rbonylgr o up at1713c m
-1
･
Table18. The a abs o rptio nbandas slg m entS Ofc o血po undC
+Ⅴ●
w a v e n umber(c m
l
) As si野 皿 erltS
3521 0-H str etch ing
296 5- 2863 alka n eC- H str etching
1713 C-O stretching
14 57
,
9 91,911,851 C
- C str etching& be nding
1212,1119 C-0- C str etching
The lH胡 M Rspe ctr um(Table19)ofc o
.
r npo und C-V sho w ed fiv e m ethylgr oups at
8H 0.86(3 H, s;H -20),1･04(3H,. s
･
,
H-1 9),1･08(3 H, s;H -18),1･28(3 H, s;H -16)andl･33
(3 H, s;H-17), a ndthre e olef＋imicpr oto n s at8托4･93(1H, dd;H-15a), 51 5(1H,dd;H
-1 5b)
皿 d 5.$7(1氏 dd;H -14)･
T he 13c-N MR spec加 m (Table 1 9) of c o rrrpo t md C- V sho w ed tw e nty carbo n
rss o n an c es, two ofwhich ar e olefinic c arbo n s(8c1lO･5 and147･6)and on eketo c a rbo nyl
c arbo n(8c214.9).
h D EP Te xperim e nt o n e sp
2
m ethin e c arbo n signal(8c147･6)was sho wed, together
with thr e e s a;ttw&ed m ethin ec arbo n s(8c 51.0, 55.1 and 77･8)and six m ethyl血e c atbo n
sign als(8c 17･6, 20･5, 35･4, 41･9, 4 4･9 a ndllO･5)I The m o stdo w nReldsignalat8c llO･5
impliedthat the m ethyle n ecarbo n shoul d be ole丘血 c a rbo n･ Fiv e m ethy
lsignals w ere
sho w edat8c10.7,2O.2,24.9, 27･2 and28･6･ Ac c o rdingtothe
13c-NMR a ndD EP Td鴫 it
w a s c o n cluded that the r e w er efiv equ ate ma ryc arbo n s(8c42･5, 47･1,73･4,74･5 and214･9)
inthis stru ctu r e.
T he m ole cular fo r mula of c o mpo u nd C-V w as as sign ed a sC20H3203 bas ed o血
●
HR f A BM S,
1H - a nd
13c-NM Rspe ctr a a nd EI M S) definingfiv edegr e es of u 耶 attq ati(帆
The m spe ctn m ofc o mpo und C
-V addido nal1y sho w edolefinic(1457, 991, 91 and由1
c m
-I
)and ether(1212 andll19c m
-I
)gr o ups･
44
The
l
H - and
13c 棚 R spe ctr a ofco mpo undC-V w ere si mila rto 也o se ofc o mpo und
c-Ⅰ, e x ceptedthepr e s e n c e ofm ethinepr oto n o ntheC
-1 c a rbo n(8c77･8)bearingahydr o xyl
gr o up 由 8E3･89(q,J 主 c a6 Hz)inpla c e ofa m ethyle n e u nit･ The pr e s e n c e ofapair of
do ubledo ublets ぬ82 36(J - 15, 5 Ez) and 2.92(J - 15, 8Hz), c oupled wi the methin e
cBLrbin olpr oto n, allo w edu stodedu c e c o mpo und C
- V a s1-hydr o xy-3- oXom a n oylo xide･ A
diaster e o m eric Pair Of 1-hydr o xy13o x o1 3- epl m an Oyl o xide, e nt
-1α -hydr oxy-3- o X o-13
-■
epim an oyl o xide ･(Gra cia- Gr an ado s, A･ et al, 194) and e nt
-1β-hydroxy-3- o 笈o-13-
epim an oylo xide 伊raga, B･ M ･ et al, 2001and Gr a cia- Gr a n ados, A･ et al, 195),had be e n
obtain ed a s m etabolite sin the mic r obialtr an sfo rm atio n of riben o ne･ T he A BX signal
pa地 m of this s equ e n c eトCH2CH(OH)-]is si mi1ar･to that ofthelatter1β
- epim er
‾
c a rrying
equ atori al hydro xylgr o upbetw e e nthe m etabolites(se e, Table20)･ T hu s, c o mpo und C
-V
w asdeterminedtobe e nt･1β-hydr o xy･3- o X o m an oyl xide(Figtw e12)･
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Figure12･ Stru ctu r e ofc o mpo und C
- Vl
14
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Table19.
Table20.
1
H- and
13c -N M Rspectr al data ofc o mpo undC
- V.
Po sitio n 8c 8H J(Hz)
1 77.8 3.89(dif. I, J - c a6 Hz)
2
3
44.9
214.9
2.36(dd,J - 15, 5 Hz),
2.92(dd,J - 15,8Hz)
4 47.1
5 51.0 1.49(m)
6 20.5 1.50(m),1.54(m)
7 41.9 1.35(m),1.50(m)
8 74.5
9 55.1 1.52(m)
10 42.5
ll 17.6 1.55(m),2.18(m)
12 3 5.4 1.54(m),1.56(m)
13 73.4
14 147.6 5,87(dd,J - 18, ll Hz)
15
16
110.5
28.6
4.93(dd,J - ll,2 Hz),
5.15(dd,J - 18, 2 Hz)
1,28(s)
17 2 4.9 1.33p(s)
18 27.2 1.08(s)-
19 20.2 1.04(s)
20 10.7 0.8 6(s)
The
13
c ヰ恥択 spe ctr a ofc o mpo und C
-V c o mpar ed withe nt
-1中一hydr o xy-3- o X o-
13- 甲im an oylo xide(Fraga, B･M ･ etal, 1999)･
Po sitio血 Co mpo undC- V e nt-1β-tlydr o xy-3- o X o･13-epim an oylo xide
1 77.8 78.0
2 44.9 45. .1
3 214.9 214.6
4 4ウ.1 47+1
5 51.0 5 0.9
6 20.5 20.5
7 41.9 41.7.
8 74.5 75.5
9 55.1 58.2
10 42.5 42.5
ll 17.6 18.1
12 35.4 34.8
13 73.4 73.5
14 147.6 147.1
15 110.5 109.9
16 2 8.6 32.6
17 24.9 r23.3
18 27+2 27.5
19 20.2 20.0
20 10.7 ll.1
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7-6. Ide ntiEI C ation ofc o mpo t md C- Ⅵ
compo undC
- Ⅵ w as obtain eda s c ol rle sspn s m swiiha m elting pohiof141
- 42
oc. T he FT- a spe ctru m(Table 21) of c o mpo und C- Ⅵ displayed bands indic ating a
hydr oxylgr o up at3521c m
-l
anda c o njugatedc arbo nylgroup at1660cm
-1
･
Table21. T he A abs o rptionbanda ss l酢 me=tS Ofc o mpo undC
- VI
w a v e n umber(c m
-1
) Assigr ne HtS
352 1 0- H stretching
3086,2925 alke n eC
-Hstr etching
1660 C
- O str etching
1463
,
992,915,828 c
-Cstr etching& be nding
11 56,1082 C
- 0- C str etching
The lH -NM Rspe ctr u m(Table22)ofc o mpo und C-V Isho w ed丘v e m ethylgr o ups 如
8甘 1.04(3 H, s; I -20), 1109(3 H, s; H-19), 1･16(3H, s; H
-18), 1･38(3H, s; H -1 7) and
1.39(3H, s;H -16) and fiv eolefinicpr oto n sat8H5･26(1H,dd;H
-15a),5･44(1 H,d d;H･15b),
5.81(1 H,q;H -14),5.8i(1H ,d;ロー2)a nd7･13(1 H,d;H
-1)･･
The 13c-N M Rspe ctrt m(Table 22) of c o mpo und C- V Isho w ed tw enty c arbo n
r e s o n a n c e s, fou r ofwbichare ol - ic c a rbon s(8c 125･9, 142-5, 115･8 a nd15ウ･3)a ndo n e
keto c arbonylc arbo n(8c205･0)･
h D EPT e xperim e血 thr e e sp
2
m ethin e c arbo n signals(8c125･9, 142･5 a nd 1573)
w e, e sho wed, togetherwi th thre e s atur ated m ethin e
l
c arbon s(8c 43･5, 53･2 a nd70･0) and
fo u r m ethyle n e cz ubo n signals(8c2 0･1, 22･9, 41･5 a ndl15･8). The m o stdo d elds
ignalat･
8c 115.8implied that m ethyle n e c arbo nshoul d be olefi
nic c arbo n･ The Rv emethylsignals
wer e sho w ed at 8c18.9, 21･2, 25･3, 27･4 a nd2 7･6･ Acc ordingto
the 13c-NMR andD E P T
data
,
it w a s c o n ch dedthatther e w er 丘v equ atem ary ca rbo n s(8c3817, 44･6, 75･3,76･7 a nd
205.0)inthis str u ctu r e･
h theRIMSspectn -, c o mpo und C
- VIga v ea m ole c- io npe ak 即
＋
]atmVz318･ Its
m a ss spectn m als o e xhibitedape akat n(I30
0c or re spo ndingto 叶 H2b]･
se v eral2D INMRte chniqu e s w erethe n u s edto as sittheinte rpretatio n ofthe stru
ctu r e
ofthis c o mpo und･ Al1of theproton
-pr oto n spm sySt - S W e r etrac ed byu s lng
data丘o m
47
cosy e xperim ent･ Hete r o nu cle a r c o rr elado n e xp
erim e nts, HMQC, H M BC -d NO E S Y,
alo w ed un ambigu o u s as slg - e ntOf al1
1H- and13c胡 MR re s o n anc e sin c o mpo und C
- Ⅵ ･
The m ole c ula rfor mula of c o mpo und C
- Ⅵ w as as sign ed as C20H3 0 3 bas ed on
m F A BMS,
1H - eLnd
13
c- NM Rspe ctr a andEI M S,definingsixdegr e
e s of un s att -tio n･ The
IRspe ctru mofc o Ⅲpot mdC
- V Iadditionalysho w edol - c(14 63,992,915a nd 82 8c m
-i)
andether(115 6and 1082c m
-I
)gr o ups･.
The
lH - a nd
13
c胡 MR 甲e Ctr a Ofco mpot mdC
-VI w e re simila rtotho s e ofc o mpot nd
c-IIe xc eptthepr es e n c e ofm ethin epr oto n o n
the C-12c a rbon(8c70･0)bea ringahydr o xyl
gr o up at8H3.80(d,J - :3･6 馳)･
Fr o mthe H MB Cspe ctn m, the m ethylgro up atl･39pp
m (払16)c orr elated wi tha
carbo n?t8c70.0 be a -g o xy ge n u nit. Ther efor ethehydr o xy
lgr o up m tlStC O n e Ct tO C
-12･
Thu s
,
c o mpo und C
-V Iw as as sign ed as e nt-1,2
-dehydr o-12α
-hydr o xy-3
- o Xo m a n oylo xide
伊ig∬ e 13), s uppo rted by X-r ay crystal1ogr aphic analysis(Fig
u r e14)･ The stru ctt -lly
r elated ent-1,2-dehydr o-12β-hydr o xy-3- o 笈o-13- epim an oyl o xide had be e n obta
in ed as a
m elabolitein the mic, obialtr an sfo m ation ofribe n o n e(Fr aga, B･ M ･ etal,2001andFr aga,
B. M . et al, 1999). Table
‾
23sho w sthe
13c- NM Rdata ofc o mpo und C
- Ⅵ c o mpa r edto
tho s e ofthe r elatedc ompo und･
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FigtL r e13･ Stru cttF e Ofc ompo undC
-VI
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C20
C l l
C 12 C 17
C 13
01
C16
C I O
(: 5
Cl
C 1 9
C4
C 2
C18
0 2
C9
C 8
C7
C 14
C 1 5
FigtL r e141 0 R T E P drawingofc o mpo und C
- V Iwi then antio meric ste r e o chemistry･
Table22.
lil- and13c- N M Rspe ctral da[ta ofc ompo undC-ⅤⅠ
Po sitio n 8c 8E Jロiz)
1 157.3 7.13(d,J - 10 Hz)
2 125.9 5.88(d,J - 10 Hz)
3 205.0
4 44.6
5 53.2 1.85(dd,J = 12, 3 Ez)
6 20.1 1.52(m),1.72(m)
7 41.5 1.58(m),1.92(m)
8 75.3
9 43,5 2.09(dd,J = 9, 6 f k)
10 38.7
ll 22,9 1.94(m),1.9i(m)
12 70. 3.80(dd,J - 7, 4 tlz)
13 76.7
14 142.5 5.81(dd,J = 17,llHz)
15 11リ5.8 5.26(dd,J - ll,2Hz),5.44(dd,J - 18,2 Hz)
16 27.4 1 3 9s
17 25.3 1.38s
18 27.6 1.1 6s
19 21.2 1.09s
20 18,9 1.04s
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Table23. T he
13
cN M Rspe ctr a ofc o mpo und C- Ⅵ c o mpa r edwi the nt
Ll,2-dehydro-
12β-hydr oxy-3- oXo13- epim a n oylo xide(Related c o mpo und C- Ⅵ)･
Po sitio n Co mpo und C-V I Rela土edco mpot mdC
- V I
1 15 7.3 15 7.1
2 12 5.9 12 5.9
3 205.0 205.0
4 44.6 44.6
5 53.2 53.4
6 20.1 20.2
7 41.5 41.7
8 75.3 76.4
9 43.5 44.1
1 0 38.7 38.7
l l 2 2.9 23.7
12 70.0 68.9
13 76.7 76.2
14 142.5 146.7
15 115.8 110.9
16 27.4 26.7
17 25.3 24.3
18 27.6 27.6
19 21.2 21.1
2 0 1 8.9 18.9
7-7. Ide nti丘c atio n ofc o mpo tLndC+ⅥI
co mpo undC- ⅤⅠIw a s obtain eda s white s olids wi tha m elting pohtof59
- 60
0c･ The
F T- a spe ctn m(Table24)ofc o Ⅲpo und C-V IIdisplayed bandsindicatingahydr o xylgr o up
at3 41 0c m
-1
.
Table2 4. The a abs orptio nbandas sign m e nts Ofc o mpot nd C
- ⅥⅠ
●
w a v e n umber(c m
‾1
) Assigrm ents
3410 0 - H str etching_
2934 alka n eC- H str etching
1457
,
1386,990,917,835 C去Cstr etching& be nding
1255
,
1082 C- 0 -C stretch ing
Tbe lE胡 M Rspe ctn m (Table2 5)ofc o mpわund C-V Isho w ed fiv e m ethylgr oups
at8H0_83(3 H, s;ロー19),0.革6(3H , s;H -20),0･?2(3H, s;H -18),1･25(3 H, s;H -16)andl･30
(3H, s;I -17), a ndthr e e olefinicpr oto n s at8E 4･92(1H, dd;H-15a), 5･13(1H,d d;H-15b)
and5.87(1 H,dd;tI-14).
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The 13c-N M Rspe ctn m (Table 25)of c o mpo und CJV Ⅱsho w ed tw erlty C arbo n
re s o n an c e s,tw o ofwhicha r e olefinic c arbo n s(8c110.5and 14 7.7).
In D E P Te xperim e nt, o n e sp
2
m ethin e c arbo n signal(8c 147. ) w a s sho w ed,
togethe r wi th four s atu r ated m ethin e c arbo n s(8c 47.6, 54.8, 74.6 and 76･7) and six
m ethyle n ec arbon signals(8c18.4,1 9.6,34.9,35.9, 42.7 and,110.5). The m o stdo w n五eld
signals at8c1 10.5implied that m ethyle n e c arbo n sho uld be ole五山c c a rbo n･ Fiv e m ethyl
signals w e r e sho w ed at8clO･9, 21･7,25.8,27･8 and29･0･ Ac c ordingto the
13c 胡 M Rand
DEP Tda:ta,it w a s c o n cluded thatther e w er e･fo w qu ate m a ry c arbo n s(8c3 7･3, 43･1,73･3,
a nd 74.9)inthis stru cttN e.
h the FA B M Sspe ctn m, c o mpo u ndC- Vロga v e apr oto n ated m ole c ulario npe ak
【M Hl at dz 323. Its m a ss spectru mals o e xhibited a pe ak at mu(I305 corr espo ndingto
【M H
＋
- H20】.
Se v e ral2 D- m te clm iqu e s w e rethe n u s edto as sit theiderpr etatio n of the
stru ctu r e of this co mpo und. Po s sible spln Syste m s W er etr a c ed by u sing dEta 丘o m a
▲
hete r o n u cle 訂 C O rr ehtio n e xperim e HtS, H MQC and H M BC, allow ed un ambigu o u s
a ssl酢 m e LtOfal
l
H - a nd
13
c- N M Rr e s o n an c e sin c o mpo und C- ⅥⅠ･
The m ole cula rfor m ula ofc o mpo und C-V IIw a s as sign eda sC2 0tI3403bas ed o n
l
H - and
●
13c-N M Rspectr a andF A BMS, de丘ningfo u rdegre es of un s aturatio n･ The A spe ctru m of
c ompo und C- V IIaddito nally sho w ed ole丘血 (145 7, 13 86, 990, 917a nd $35c m
l
) 弧d
ether(1255 and 1082c m
-1
)gr o ups.
The
lH - and 13cIN M Rspe ctr a of c o mpo und C-ⅤⅠI w er e similarto tho s e of
c o mpo t mdC-Ⅲ , e x c eptthepr es e n c e ofm eth inepr oto n o nthe C
-1 c arbo n(8c74･6)bearing
ahydr o xylgr o up at8H3.84(dd, .声 1I, 5Hz).
Fr o mthe HMBCspe ctru m, the m ethylgr o up 如0.83ppm 拝Ⅰ-19)and 0.92ppm(H-
18)co rr elated wi thcarbo n at76.7ppm be aring o xyge n血皿Ctio n･ Ther efor ethe hydr o xyl
gr oup m tLSt C O n e Ct tO C-3･ The m ethylgr o up at O･8年pp町 田 -20)c or r ehted withc arbo n at
74.6ppm and the c arbinolproto nat3･84耶二l)corr elated with m ethyle n e c a rbo n at 42･7
ppm(C -2). The r efo r ethehydr o xylgr o up m u stc o r n e ctto C-1in equ atorialco nflgu r atio n･
Tlms
,
c o mpo und C-VⅡ w as as sign edase nt-1β,3α -dihydr o xym an oyloxide(Figt w e15)･
To o u rkno wledgethe stru ctu rallyr elated 1,3-dihydr o xym an oyloxide sha v e n ev r
bee nkno v n Ⅶ止iln o w.
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Table25.
1
H - and
13
c -N M Rspe ctral data ofc o mpo und C-V
r
II
Po sitio n 8c 8H J¢セ)
1 74.6 3.84(dd,J - ll, 5 馳)
2 42.7 1.80(m),1.84(m)
3 76.7 3.50(t,J - 3 Hz)
4 37.3
5. 47.6 1.42(m)
6 19.6 1.44(m),1.5 8(m)
7
8
3 5.9
74.9
1.76(m),1.88(m)
9
10
54.8
43.1
1.68(m)
ll 18.4 1.70(m),2,16(m)
12
13
34.9
73.3
1.70(m)
14 147.7 5.87(dd,J - 18,llfk)
15
16
11 0.5
29.0
4.92(dd,J - ll, 2Hz)
5.13(dd,J - 1革,2Hz)
J
1.25(s)
17 25.8 1.30(s)
18. 27.8 0.92(s)
1 9 21.1 0.83(s)
2 0 10.9 0.86(s)
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7-8. IdetLtirlC atio n ofc o mpo tlnd C- V ⅡI
co mpo und C- V Ⅲ w a s obtaineda s white s olids wi tha m elting poid of82
-83
0
c･
TheF T-IRspe ctn m(Table26)ofc o mpo u nd C- VIⅡdisplayedbandsindic atingahydr o xyl
gr o up at3419c m
-1
･
Table26. TheIRabs o rptio nba ndas slg m e ntS Ofc ompo und C⊥V III
w av e m mbe r(c m
‾1
) Assigr m e nts
34 19 O'H stretching
2 934 alkane C-H str etching
1457
,
1388
,
990
,
917
,
835 C- C stretching&be nding
1 272
,
1077 C- 0- C str etch ing
The
l
H -N M Rspe ctn m (Table27)ofc o mpo und C- VIIIsho w edfou r m ethylgr o ups
act8fI0.80(3Ⅰもs;H -18),0.89(3 H, s;H -1 9),1.ll(3 H, s;H -17) and2･17(3 H, s;H -20)and
fiv e Ole丘血cpr oto n s at8E5.02(2H, s;H-16),5.08(1 H,d;H -15a),5･30(1H,d;H･15b)and
6.35(1H,dd;H-14).
T he13c ヰJM Rspectn m(Table2 7)ofc o mpo t md C-V Ⅲ sho w edtw e nty c a rbo n
r es o n a n c e s
,
fou r ofwhichar e olefinic c arbo n s(8c113.6, 115.8, 138.7 and147.2).
In DEPT experim e nt, o n e sp
2
m ethin e c arbo n signal(8c147･2) w as sho w ed,
togethefwi th thre e s atu r ated m ethin e c arbo n s(8c53･7, 59･5 and 80･7) andeight m ethylen e
c a rbo n signals a;t(8c18.3,23.8,28.0,34.8,39.3, 41.7, 113･6 andl15･8)･ Thetw odo wnfield
signals at8cl13･6 a nd115･8 impliedthatthes e shouldbe ole丘血c m ethyle n e c arbo n s･ Fo u r
m ethylsignals Wer e sho w edat8c1 5･6,1 7･8,21･5 and 33･2･ Acc o rdingtothe
13c⊥N M Rand
D E F Tdata,it w a s c o n cluded tha[tther e w er efo tuqu ater n ary carbon s(8c33･4,39･4, 78･1
and147
'
.2)inthis stru ctt u e.
Se v e ral 2D ヰ M R te clmiqu e sw ere then u s edto a s sit the hterpr etatio n ofthe
stm ctu r e ofthis c o mpo und･ Po ssible spin Syste m W e retr a c ed by u sng data 丘o m a
●
hete r o n u clear co rr ehtio n e xperim e nts, H MQC a nd IIMBC, al1dw ed un ambigu oys
a sslg m e ntOfal1
1H- and
13
c-NM Rr es o nances inc o mpo und C- ⅥⅠⅠ･
●
T be m ole cularfo 血1a ofc o mpo und C-V IIIw a s as slgn ed a sC2 0H3402 ba s ed o n
●
1H- and13c ヰM R spe ctr a and HR F A BM S[m/I:307.2637岬)1showingfotudegr e es of
53
t wtt mtio n, am ong whichthetw o w er e attributableto2
-s tlbstifuted 1,31die n efun ctio n[8H
5.02(s),5.08(d,J - ll Hヱ),5.3 0(d,J - 18 Hz)and6.35(dd,J - 18, ll Hz);8cl13･6(C恥
115.8(CH),138.7(CH)and 14 7.2(C)]bytheN M Rspe ctr al TLeIRspe ctn m ofc o mpo ud
c-v Ⅲ addito n any sho w ed ole丘血 (1457, 1388, 990, 91 7and835c m
-1) and ether(1272
and1077c m
l
)gr o ups.
Fr o mthe H M BC spectru m, the m ethylgr o up at1.11ppm(H-1 7)c o rr elated wi tha
ca rbo n at80･7ppm be a n ng o xyge n h ctio n･ TLe r efo r ethehydr o xylgr o up m u stc o n n e ct to
c-7 弧dthe equ atori alc o nRgu r ation wa sas sign ed by.the spli&g patte m(J
- 12, 4 鞄)in
thelH ヰM Rspe c加 m . Thes ed ぬar e畠imi1a rto tho s e ofnidor ellol,7β,8α -dihydr o xylabda-
13(16),14-die n e, is olated 丘o m N ido rella a u ric ulata Pohm a 皿 , F･ a ndF ritz, U･ 1978)･ It
c oul d be a s s um ed thatc o mpo u ndC-V IIIhasthe s am e c o nBgu r atio n a stho s e oftheis olates
thatdis c u s s ed abo v e. Thu s, c o mpo undC- V IIIw a s as sign edas e nt-7β,8a -dihydr o xylabda-
13(16),14-die n e(Figu r e16)･
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Table27.
1
H - and
13
c-N M Rspe ctral de[ta ofc o mpo undC- ⅥII･
Po sitio n 8c 8H J(耳z)
1 39.3 0.96(m),1.66(m)
2 18.3 1.42(m),1.59(m)
3
4
41.7
33.4
1.15(m),1.40(m)
5 53.7 1.08(m)
6 28.0 1.3b(m),1.88(m)
7
8
80.7
78.1
3.53(dd,J - 12,4 Hz)
9
10
59.5
39.4
1.09(m)
ll 23.8 1.45(m),1.65(m)
12
13
34.8
147+2
2.30(m)
14 138.7 l 6.35(dd,J = 18, ll fk)
15
16
113.6
115.8
5.08(d,J - ll Hz)
5 3 0(d,J - 18 Hz)
5.02(s)
17 1 7.8 1.l l(s)
18 15,6 0.80(s)
19 33.2 0.89(s)
20 21.5 2.17(s)
7-9. Ide ntirlC atio A Ofc o mpo u nd C
-ⅠⅩ
co mpo und C- Ⅸ w a s obtain ed as white s olids with a m elting pohtof 9
-1000c･
The fT･ R spe ctr um(Table 28)ofc o mpo und C- Ⅸ displayed bandsindic ating hydr o xyl
gr o ups at3390c m
･1
･
Table28. The a abs orptio nba nda s slgr mentS Ofc o mpo und C-ⅠⅩ ･
w a v e n umber(c m
‾1
) As sign m er[ts
3390 0- H stretching
2928 alkaneC-H
,
str etching
145 8
,
1389
,
892 C- C str etching&be nding
T he lH ヰ M Rspe ctn m(Table29)ofc o mpo undC- Ⅸ sho w ed foⅧ m ethylgr oups
at8HO.86(3H, s;H -18),0'.99(3H, s;H-20),1.16(3H, s;H -
1
17)andl･17(3H, s;H -119), a nd
丘v e ole丘血 pr oto n s at8H5.04(2H, s;H-16),5.08(1H,d;H -15a),5･30(1H,d;H-1 5b)and
6,35(1 H,d;H-14)･
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The
13
c⊥N M Rspe ctr umCrable 29)ofc o mpo und C- Ⅸ sho w ed tw e呼 ca rbo n
r e s o n a n c es
,
fo tu ofwhichare olefinic ca rbo n s(8c113.6, 115.8, 138.7a nd 147.2).
In D E P Te xperim e nt, o n e sp
2
m e也血e c arbo n signal(8c 147.2) was sho w ed,
together withfTo w s atu r ated m ethin e ca rbo n s(8c 57.6, 58.8, 76.9 and 85.4)and se v e n
m ethyle n e c a rbo n signals(8c 1 8.1, 24.0, 34.8, 39.4, 43.5, 113..6 and 15.8). The.two
do w n鮎1dsignals at8c 1 13.6 and 115.8 implied that the m ethyle n ec arbo n shoul dbe
olefinic c a rbo n. Fo u r m ethyl signals wer e sho w ed at 8c 16.9, 19.5, 22.1 a nd 36.2.
Ac c ordingtothe
13c- N M Ra ndDE P Tdata,it w a s c o n cluded thatthere we refo u rqu atern ary
c arbops(8c33.8,3 9.2, 76.9a nd14 7.2)inthis stru ctu re.
In the F A RM Sspe ctru m, c o mpo und C- Ⅸ ga v e a m ole c ula rio npe ak【MNal at
m/z345.
Se v e ral2 DJNMR te chniques w ere then u s edto asist theinterpretatio n ofthe
stru ctu r e of th is c o mpo und, Po s sible spin Syste m s W e r etr a c ed by u s ing data fro m a
●
heter o n u cle ar correlation e xperim e nts, H MQC and H M B C, alowing u n ambigu o u s
as slgn m C nt Of al1!H - and
13c 胡 M Rr e s o n an c e sin c o mpo undC- Ⅸ ･
The m ole cularfo rm ula ofc o mpo und C- Ⅸ w as a s s lgn eda sC2 0H3403ba s edo n
I
H -
and13c- N M Rspe ctr a a nd F A BMS,definingfo urdegre e s ofunsatur atio n･ T heIRspe ctrt m
ofc o mpo und C- Ⅸ additio nallysho w ed olefinic abs o申io n(1458,13$9a nd892c m
-1
).
T he lH - z md 13cヰ払瓜 spe ctra of c ompot md C- Ⅸ w ere si mi 1ar
r
td those of
c o mpo und C- ⅤⅠⅠⅠ, e x c eptthe pr e s e n c e of m ethin epr oto n o nthe C-6 c arbo n at 8c 72.0
be aring ahydr o xylgr o up at8H3.63(I, J - 10Hz),indic ating6-hydr o xylated deriv ativ e of
co mpo undC -VII like 6α -hydr o xymi dor ellol(Boh lman n, F. a ndFritz, U. 1978). Thela rge
cotlPling c on stants ofcarbin olm ethinepr oto n s atC-B and C-7sho w ed their a xial 1o c afun.
Thu s
,
c o mpo u ndC- Ⅸ w as as sign edto be e nt･6c8,7β,ぬ -trihydro xylabda-13(16), 1 4-die n e
呼igu r e17).
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Figtl r e17. Stru ctt w e ofc o mpo u ndC- Ⅸ
Table29･
1
H - and
1 3
c-NMRspe ctral data ofc o mpo undC-ⅠⅩ
Po sitio n 8c 8HJ¢Iz)
1 39.4 1.o3･(m),1.65(m)
2 18.1 1.41(m),1.60(m)
3
4
43.5
33.8
1.23(m),1.38(m)
5 57L.6 1.16(m)
6 72.0 3.63(t,J - 1 0 Hz)
7
8
85.4
76,9
3.3 8(d, J - 9 Hz)
9
10
58.8
39.2
1.21(m)
I
l
l 24.0 1.42(m),1.63(m)
12
13
34.8
147.2
2.3 0(m)
14 13 8.7 6.35(dd,J - 18,llHz)
15
16
113.6
115.8
5.08(d,∫ - ll Hz)
5.30(d,J - 1 8 Hz)
5.04(s)
17 19.5 1.16(s)
18 16.9 0.86(s)
19 36.2 1.17(s)
20 22.1 0.99(s)
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7-10. C hara cte rizatio n ofc o mpo tl ndC-Ⅹ
Co 皿pOt md C+Ⅹ w asthe r e血ctio n produ ct of c o mpo und C-i and C-ⅠI a nd
obtain edas white s･olids witha m elting point of 62-63
oC. TheF T-IRspe ctn m(Table30)
ofc o mpo undC -Xdisplayed bandsindic atingahydr o xylgr o up at3499c m
-l
･
Table30. The a abs o rptio nba ndas slgr m e ntS Ofc o mpo und C-Ⅹ
wa v e n umber(c m
-1) Assi野皿1e HtS
3499 0 - H str etching
2990- 2866 ･ al kan eC- H str etching
1446, 990, 953,916 C- C stretching&be nding
1375, 1191, 1112,1041 C-0- C str占tching
The lH⊥N MR spe ctn m(Table31)ofc o mpo undCI X sho w ed 丘v e m ethylgr o ups
at8H 0.77(3 H, s;f{-20),0.80(3H , s;r H -19),0.98(3 H, s;I -18),13 0(3H, s;H-16)and 1.32
(3 H, s;f[-17) andthre e oleBnicpr oto n s at8H4.90(1 H, dd;H-15a), 5.14(1 H, dd;H -15b)
and 5.87(1H, dd;” -14).
T he
13
c l寸M Rspe c廿 皿 1(Table 31) ofc o mpo und C-Ⅹ sho w ed tw e nty c arbo n
r es o n an c es,tw o ofwhicha r e ole丘血 c arbo n s(8c110.4 and147.8).
h D EP Te xperim e鴫 o n e sp
2
m elhine ca rbo n signal(8c147.8) w a s sho w ed,
togethe rwiththre e s attw ated m ethin e c a rbo n s(8c55.2, 55.5a nd78.9)ands e v e n m ethyle n e
c arbo n signals(8c 15 3,19･6, 27･2,3 5･6,3 7･2, 4 31 弧dl lO･4)I The m o stdo w n丘eldsign al
it8c 110.4implied that申e m ethyle n e c arbo n sho uldbe olefinic c arbo n. Fiv e m ethyl
sighals w ere sho wedat8c 15.4,15.5, 25.4, 27,2 and2g.4. Ac c o rdingtothe
13c胡 M Ra nd
DEP T data,it w a s e o n cluded thatthere w er efou rqu ater n a ry c arbo n s(8c36.7, 38.8, 73.4
and75.0)inths stru ctu r e.
T Le m ole c uhr for mula ofc o mpo und C-Ⅹ w as a ss ign ed as C20H3402 ba sed on
H RF AB M S[ndz:3 07.2 637 即打)一and
l
il- and
13c-NM Rspe ctr a, d 血 血g丘v edegr e e s of
u m a;tu r atio n. The m spec伽 皿 1 0fc o mpo t md C-Ⅹ additio nallysho w edol弓丘血 (1446,990･,
953a nd916c m
･l
)etndether(1375,1191,1112a nd1041c m
･1
)gr?ups･
The
l
H- and 13c-NM Rspe ctr a of c ompo und C-Ⅹ w er e simi larto tho s e of
c o mpo undC-ill, e xc eptthe splitting patte m ofthe C-3 c arbinolrne血血epr oto n. Alarger
c o uplingc o n sta nt(J = 11 Hz)w as obs e rv ed inc o mpo t mdC-Ⅹ, while a s male r o n e(J - 2
58
馳)in co mpo und C-III, indica;ting that the fo r mer co mpou nd C-Ⅹ ha s a n equ a;tQri al
hydr o xyl gr o up･ Thu s, c o mpo und C- Ⅹ w a s as sign ed a s e nt-3P-hydr o xyma n oyl o xide
仔igur e18).
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Figtl r e18. Stru ctur e ofc o mpo undC- Ⅹ
1
臥 and
13
c - 良spe ctral data ofc o mpo und C- Ⅹ
Po sitio n -8c 8H J¢壬z)
1 37.2､ 1.62(m)二1.63(m)
2 27.2 1.32(m),1.58(m)
3
4
7 8.9
38.8
3.20(dd,J - ll, 5 Hz)
5 55.5 1.55(m)
6 1 9`6 1.76(m),1.79(m)
7
8
4 3.1
75.0
1.83(也),1.86(m)
9
10
55.2
36.7
1.66(m)
ll 15.3 1.42(m),1.62(m)
12
13
35.6
73.4
1.61(m),1.76(m)
14 147.8 5.87(dd,J - 17,llHz)
15
16
110.4
28.4
4.90(dd,J = 11,2Hz)
5.14(dd,J - 17,2日z)
1 3 0(s)
17 25.4 1.32(s)
18 27.2 0.98(s)
19 1 5.5 0.80(s)
20 15.4 0.77(s)
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7-11･ C ha r acteriz atio n ofc o mpotlndC･ⅩI
Co mpo und C-XI w asthe r edu ctio npr odu ct ofc o mpo und CIIIa ndobtain ed as
white s olids wi tha m elting pointof89-90
oC. theF T-IRspe ctrt m(Table32)ofco mpo und
c一 刀 displayed ba ndsindic atingahydr o xylgr o up at3316c m
-1
･
Table32. The a absorptio nbandas slg m e ntS Ofc o mpo und C- XI
wa v e n t mber(c m
-1) Assign m e Ⅱts
3316 0 - H str etching
2 936 - 2871 al kan eC- H str etching
1 444
,
1374,989,920,873 C -C str etching& be nding
12 82
,
1122,1037 C- 0- C str et血ing
The lH - NMR spe ctru m(Table 33) of c o mpo und C一 刀 sho w ed flV e m ethyl
gr otlPS at8H 0.80(3H, s;H -20), 0.94(3 H, s;H -19), 1.00(3 H, s;H -1S),1.27(3H, s;H -17)
and1.32(3 H, 良;H -16)andfiv e olefinicpr oto n s at8H4.92(1H,dd;H -15a),5.14(1 H,dd;H -
15b),5.35(1 H,dd;H -2),5.81(1 H,d;H-1)and5.86(1 H,d d;Hl-14).
T he 13c-N M Rspe ctru m(Table 33)of c o mpo und C- 刃 sho w edtw e nty c arbo n
re s o n a n c e s,fo u r ofwhichar e olefimic c arbo n s(8c110.6,12 6.5, 136.8 and 147.6).
h DEFTe xperim e nt,thr e e sp
2
m elhine c arbo n signals(8c126.5, 136.B and 147.6)
w er e show ed, togethe rwi th thre e s atu r ated m ethin e c arbo n s(8c52.2, 52.2 a nd77.1) and
flVe methylene c arbo n signals(8c 15.7, 19.1, 35.2, 43.4 and110.6). The m o stdo w n丘eld
signalat8c 1l O･6 implied thatthe m ethyle n e c arbo n shoul d be olefinic carbo n. Fiv e m edlyl
signals w er e sho wn at8c 17･2, 1
･8･1
,
26･4
,
27･4 a nd28･8･ A c c o rdingtothe
13c-NMR and
D EFT data
,
it w as c o n cluded thatther e w e refo u rqu ate m 訂y C arbo n s(8c 38.8, 3 8.S, 73.5
and 75.3)inthis stru ctt u e.
The m ole cularfo r mula ofc o mpo und CIX I*a s a ssign ed asC20H3202bas ed o n
H RFA BM S[m/I:34 3.2039(M KT)],
1
H- a nd
13
cIN M Rspe ctr a, d 血 血g 丘v edegree sof
Ⅶn s a;tLU a[tio n. TheIRspe ctnⅡn ofc o lnpO undC- ⅩIadditio nallysho wsdole丘血 (1444,1374,
989
,
920and 873c m
-I)a ndOther(1282,112 2and 1036c m
-i)gr o ups.
60
The c o upling C o n sta nt(J - 8 地)of3-H at8 3.85indic atedthatc o mpo und C- ⅩI
w a s a nalyl alc oholwithequ atorialhydrqxylgr o up attheC-3po sitio n. Thu s, c o mpo und C-
XI w as a s signedas e ntll,2-dehydro-3P-hydr o xyma n oylo xideFigur e19).
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Figtl r e19. Stru cttu e ofc o mpo und C-ⅩⅠ.
1Ⅰ壬- 皿 d13c-NL Rspe ctraldata ofa -po undC-XI
Positio n 8c 8fIJ¢壬z)
1 136.8 5.81(d,J - 10 Hz)
2 126.5 5.35(dd, J - 10, 2 Hz)
3
4
77.1
38.8
3.85(d, J = 8Hz)
5 52.2 1.88(m)
6 19.1 1.53(m),1.72(m)
7
8
43.4
75.3
1.59(m),1.92(m).
9
10
52.2
38.8
1.64(m)
ll 15.7 1.71(m),1.84(m)
12
13
35.2
73.5
1.72(m);1.90(m)
14 147.6 5.86(dd,J - 17,ll Hz)
15 11 0.6 4.92(dd,J - ll,1H2:),5.14(ddJ - 17,1Hz)
16 28.8 1.32(s)
1 7 26.4 1.27(s)
1 8 27.4､ 1.00(s)I
1 9 18.1 0.94(s)
2 0 17.2 0.$0(s)
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7-12. Char a cteriz atio n ofc o mpD tl ndC- ⅩⅢ
Co mpot nd C- ⅩⅠIw a sthe r edu ctio npr odtlCt Ofc o mpo und C- V Ia nd obtained as
white s olids wi tha m eltingpoint of63-64
QC. T heF T- R spe ctn m(Table34)ofc o mpot md
C -ⅩⅡdisplayed bandsindic ating ahydr o xylgr o up at3423c m
-1
･
Table3 4･ TheIRabs ofptionbandas sign m e nts ofc o mpo und C- ⅩⅠⅠ
wa ve n umber(c m
-1
) Assig m e nts
3 423 0- H str etching
2939 - 286 alka n eC- H str etching
145 8
,
1377
,
950
,917,868 C -C stretching&be nding
1279
,
1159
,1124,1044 C-0-C stretching
The lH 一 服 spe ctr u m(Table 35) ofc o血po tuld C-ⅩⅡ sho w ed 五v e m ethyl
gr o ups at8tIO･78(3 H, s;H -20),0.80(3H, s;H -19),O.97(3 H, s;H-18), 1.3 0(3H, s;H -16),
andl･35(3 H, s;H -17), andthr e e olefinicpr oto n s at8H5,2 4(1 H,dd;H -15a), 5.43(1 H,dd;
H-15b)and 5.79(l H,dd;Ⅲ -14).
T he 13cヰ寸M Rspe ctn m(Table 35)ofc o血po und C-3CIsho w ed tw e nty C arbo n
r e s o n an c e s
,
tw oofwbicha re ole丘血 c arbo n s(8c115.5 a nd143.0).
h D EP Te xperim e nt, o n e sp
2
m ethin e c arbo n signal(8c1 43.O) w as sho w ed,
togethe r with fo u rs a;ttlr ated m ethin e c arbo n s(8c 48-.8, 55.2, 70.2 皿d 78. ) a nd six
m ethyle n e c arbo n signals(8c15.2, 19t5, 27.1,37,0, 4?.5 a nd115. ). T he m o stdo w n五eld
signalzlt8c115･5 ir npliedthatthe m ethyle n e c arbo n shouldbe ole丘血 c arbo n. Fiv e m ethyl
signals w e r e sho w ed a:t8c15･8,22･8, 25･2, 2 7･4.
and 2 8･0･ Ac c ordingtothe
13
c 胡M Rand
DEFTdata
,
it w as c o n cluded thatthe re w er efo Ⅷ qu ate m ary ca rbo n s(8c 36.5, 3 8.8, 75.0
a nd 75.8)in this str u ctu r e.
The m ole cda rfor m tlla ofc o mpo u nd C-ⅩⅡ w a s as slgn eda sC2 0H3403bas edo n
H Ⅳ A B M S[m/I:361.2145 畔)1, 1H - and 13c-N M Rspectr a, de血ing fotlrdegr e e s of
un s att mtio n. The a spe ctn m ofc o mpo und C-ⅩⅡ addito naly sho w ed oleBnic(1458,
1377,950,917and 868c m
'l)andether(1279,1159,1124andlO4 血
‾l
)gr o ups.
The orientatio n ofn9Wlybo mhydr o xyl､g
r o tzp attheC-3po sitio n w as as slgn edto
be equ aEtOri al bythe c o uplingc o n sta nt(J - 11Hz)of the m ethin epr oto n. Thu s, c o mpo und
C-ⅩⅡ w as a ssign edas ent-3β,12α -dihydro xy m a n oylo xide(Figu r e20).
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Figu r e20. Stru ctu r e ofc o mpo undC+ⅩⅠⅠ.
Table35･
1H - a nd13c-N M Rspe ctral data ofc o mpo undC -ⅩⅡ
A?
14
15
Positio n 8c 8H J(Hz)
1 37.0 1.70(m),1.76(m)
2 27.1 1.34(m),1.58(m)
3
4
78.8
38.8
3.25(dd,J = 11,5 Hz)
･5 55.2 1.59(m)
6 19.5 1.77(m),1.B 7(m)
7
8
42.5
7 5.8
1.83(m);1.86(m)
9
10
4 8.8
36.5
1.69(m)
l l 1 5.2 1.70(m)
12
13
7 0.2
75.0
3.65(d,J- 5 由)
14 143.0 5.79(dd,J - 1 7, 5Hz)
15 115.5 5.24(dd,J - ll, 2 Hi),5.43(dd;J - 17,2 Hz)
16 28.0 1.3 0(s)
17 2 5.2 1.35(s)
18 27.4 0.97(s)
19 22..
8 0.80(s)
20 15.8 0.78(s)
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71 3･ Chara cteriz atio n ofc o mpotl nd C- X ⅡI
Co mpo undC- ⅩⅠⅢ wasthep-br o m obe n z o ate ofc o mpo und C- Ⅲ and obtain ed as
c olo rle s spris m swi tha m elting point of125-126
oC. T he FT,IRspe cなu m(Table3 6)of
c o r npo und C- X IIIdisplayed ba nds indic ating a hydr o xylgr o up at34 09c m
-1
a nd 皿 e Ster
c arbo nylgr o up 由1 7Ⅰ3c m
-1
･
Table36･ T he a abs o rptio nband as slgr n e ntS Ofc o mpo undC-X Ⅲ
●
w a v e n umber(c m
‾1
) Assigr n e nts
3 521 0- H stretching
2 965- 2名63 al kane CI H str etching
1 713 C- 0･･str etching
1457
,
991
,
911
,
851 C- Cstr etching& be nding
1212
,
1119 C- 0- C str etching
Fo rtun ately the single crystal of c o mpo und C-ⅩⅠⅡ w asprepa r ed and the n
s ubjectedto X -r ay c ryStanogr aphic a nalysis(Figu r e21).
Thn s
,
the abs olute c o nflgt mtio n of compo und C-ⅩⅠⅡ w a s established to be
(3 S,5S,8S,9S,10R,13S)-8,13- epo xylabda-3-be n zylo xy-14-e n e as sho w ed inFigu r e22.
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8･ Cyねto xic ActivityTestofis olated Co mpo tL nds･
Thein viiro a ctivityofis olates丘o mC. oblo ng!7ToZiu sRo3(b. andtheir s emi-synthe siz ed
pr odu cts again st5 c elllin e s, BT474:hu man bre astdtlCtalc a r cin o m aA TC C No. HT B20,
CH AG O:h um an t mdifFer e ntiated lung c ar cin o m a, H EP- G2:h um an liv erhepatobla sto m a
AT C C No. H B8065
,
KA TO-3: h m anga stric c a rcin o m aATC C No. HT B 1 03, SW 620:
hum a n c olo n ade n o c ar cino m aAT CC Not C C L 227
,
a r e r epo rted h Table37.
Table3 7･ Cytoto xicib,data of thediterpe n oidc o mpo unds丘om C. oblong!foliu s.
S ample(10pg/h L)
per;er[tsu rviv al(%)
BT474 C HA G O H EP-G 2 濫A TO-3 SW620
He x an eExtr a ct 46 21 13 17 13
EtO AcExtr a ct 54 43 17 1 9 1l
Ac eto n e虫Ⅹtr a ct 46 10 14 17 8
Co mpo t mdC-Ⅰ 56 19 20 ll ll
Co mpo t md C-II 46 59 23 15 18
Co mpo undC- ⅡⅠ 42 16 14 10 12
Co mpo und C- Ⅳ 55 17 21 12 13
Co mpo und C-V 72 93 81 49 76
Co mpo t md C- V I 75 94 71 57 90
Co mpo u ndC- ⅤⅡ 95 loot 71 49. 70
Co mpo und C-VIII 63 76 66 17 20
Co mpo und C- Ⅸ 55 32 22 12 葛
Co mpo und C- Ⅹ 58 16 15 23 15
Co mpo tmd C- XI 50 17 ‾19 13 8
Co mpo血dC-ⅩⅡ 89 93 72 60 79
TLehe x an e
,
thyla & etate and a c eto n e e xtra ct, c o mpo undC-Ⅰ, C-II, C-III, C-IV, C-
VIII
,C- Ⅸ ,C- Ⅹ andC-XIe xhibitedcytoto xic a ctivitya sh dicated bythepe r c e =ts Ⅵ Ⅳival
ofc an c e r c ell lin e sle s sth益50% in S W 620(c olo n),E A TO-3(gastric), H E P- G 2Giv er)and
C HAGO(lung).
TLe c o mpo und C- V, C-VI,C- VII皿 d C-ⅩⅡ w e r eina ctiv e asindic ated bythepe r c er[t
s u rvivalofthe c ance r c elllin e s m o r ethan50 %･ W e e x cluded these4 c o mpo undsfo r
fi berte stfindingIC50usingdo x orubicinhydr o chloride a s a standa rd(s e e,Table38).
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Table38･ IC500fthe a ctiv eco mpotnds丘o mC. oblo ng!folius.
S ample
LC5 0(rig/hl)
B T474 C H A G O H E P-G2 B n TO-3 SW620
Co mpo 廿ndC -Ⅰ 8.0 5.8 4.6 0.8 6.9
Co mpo u nd C- Ⅱ 6.3 6力 5.0 0.6 5.6
Co mpo Ⅵnd C-Ill 4.2 p6.O 4.1 0.g 4.8
Co mpo t ndC- Ⅳ 0.7 5.3 2.1 3.6 4..
2
Co mpot mdC-VIII 6.3 6.4 4.7 0.1 4.6
Co mpo t ndC-IX L 4.7 5.8 4.4 0.7 ■4.9
Co mpo u nd C-Ⅹ 2.5 5.5 3.3 2.5 4.3
Co mpo Ⅶnd C-ⅩⅠ 7.8. 5.7 4,1 1.5 5.1
Do x o rubicin H Cl 1.0 0.6 0.1 0.7 0.5
Co mpo und C-Ⅰ, C-ⅠⅠ, C-ⅠⅠⅠ, C- ⅤⅢ andC- Ⅸ exhibi土edstr o ng a ctivity(<1 p g/h L)
again stgastric ca r cino m a(耳A T O-3) and m oderate a ctivityagain stbr e astdu ctalc ar cin o m?
申T474), undiffer細iated lung c a rcin o m a(C H A G O), liv erhepatobla sto m a(HEP-G 2) and
c olo n ade n o c arcin o m a(S W 620).
Co mpo undC-rVsho w edstr o ng a ctivity(<1 ng/h L)againstbre a stdtlCtalc arcin om a
PT474), c o mpo und C-Ⅹ andC- ⅩI m oder ate a ctivityagain stal1c elllin es.
The stru ctt u e a ctivityr ehtio n shipof thetestedc o mpo t mds co uldn otbere a s onably
-
dra wnin this stage,ho wev e r, thepr e s e n c e ofeither equ atori 由hydro xylgr o up atC-1
po si血n o r a xi al hydro xylgr o up at theC-12po sitio n ob viou slyre ndersthe se m ole cule s
in activ e.
67
E X P E R I M E N TA L
9･1･ Ge n erLalTe chniqu e
Mps :Allm elting pohts wer e m e as u r edo n aY an a c omicr o m elting point
app肝 atu S a ndw er e un c or r e cted.
NM R :lH -(300 M Hz)and
13
c-N M R(12 5 M Hz)spe ctra
wer e m e a s u r edon aBrukerAv an c eD P X-3 00a nd
l
H -(400and500 M申)and
13
c-N MR(125 M Hz)spe ctr a
wモre m e a s u r ed o n aJE O L JN MGS X 400 A,500ACrM SandD S Sa s
an lntemalsta nda rdin de uter ated chlo r ofor m
,
r espe ctiv ely)
U V :U Vspe ctr a w er e re c o rdedo n aS him adzutN -160A U VNIS
spectr ophoto m eter.
IR IRspectr a w er e m e as u r edo naJASC O F T瓜 230 IR
spe ctr ophoto m eterwith K Br m ethod.
MS :F A B M SandHR f A B MS w ere obtain edbyJ E O L J M S- H X ll O
'
SPe Ctr O m et r.
[α]D :O Dspectr a wer e m e a s u r ed with JA S C O JIOIOpolarim ete r at25oC
T ic :Me r cksilic agel60 F2 54Pr 紅 O atedphtes(0.25 m )w e re u s ed.
C C :C Cw a s c arriedo utu singFtliiSilysia, F D-100.
Solv erltS:Co m m e rcialya v ailable o rgmic s olv e nts w e r edistilledpri.o rto us e.
9-2･ Cytoto xicActivitytest.
Cytoto xicityte st w a s caried o ut at the hstitute of Biote clmologyand Ge n etic
Engin e ering･ Bioass ay ofcytoto由c a ctivity again sthu 血 ant um Or C el cu加r ein vitr o w as
perfor m ed by the M T T(3-(4,5-dim ethylth aizol12-yl)-2,5-diphe nyltetr a z olium br omi de)
colorim etric m ethod[Ca micha el et al., 1987; Ttv er[tyman a nd Lu s c o mbe, 1987]. In
pn miple, the viable c elln umber/w ellisdir e ctly pr opo rtio nalto thepr odu ction offorqlaZ an
w出ch
,
払11o Ⅵ 喝 S Olubiliza[tio n, c anbe m e a s u redspe ctr ophoto m etrical 1y･
●
The 如 m a nt um o r c elllin e washa r v e sted 丘o m e xpo n emi al-pha s e mainte n a n c e
cultur e(T- 75c m2fla sk), c o ute-d bybypan blu e e x clu sio n, anddispen s ed within r eplic ate
96- w el c ultur eplate sin10 Fd･ v olum es u singa r甲 e ating pipette･ Followinga24ho u rs
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incubatio n at37oC
,
wi th 5 % Col, 100% r ehtive hmi dity andlooJ血 ofctlltur e m ediu m .
Cul加 e m ediu m c o ntainings ample w a sdispe n s ed within ap pr opriate w ells(c o ntr olgr o up,
N = 6;e a chs ampletr e atm entgr o up,”-3)･ Pedpheralw els ofe a chphte(la ckingc ells)w er e
utiliz edfo r s a mplebla nk 即 -2)andm ediudtetr a z Dliu m r e age Htbla nk 即 -6)"ba ckgr o und
”
dete mina;tio rLS･ Cultur eplate s w e r ethe nin c ubated for4 days prio rtO the addito n of
tetr a z oliⅦ n r eage nt･ M TTsto cks ohtio n w a spfepafedasfollo w s:5 mg M T T/h L P BS w as
steri1ed and alter ed withO･45JLm filter ed mits･ M T Tw orkings ohrtio n w a spr epar edjust
prio rto cultu r e applic atio nbydihting M T Tsto cks olutio n1:5(v/v)inpre w arm ed sta ndard
cultur e m edium ･ M T Tw o rkings olutio n(50IL)w a s addedto e a ch cultur e w ellr esultingin
50jJg M T /250iLL to alm ediu m v olu m e)a nd c ultu r e s wer ein c ubatedat37oCfTo r4 to24
hdepe ndingupo nindividualc elllin e r equ lr e m e ntS･ Follo Ⅶ ng m cubatio n, c ellm o n olaye rs
and for m a z a n w er ein spected micr o s c opical1y: cdtu r ephtes c o ntainings u spen sio nlin e s o r
anydeta chedc ells w e re c er[ti fugedqtlo w spe ed fo r5 min･ Al 10-20FdJ Ofculttue m edium
s upe m atad w as r em o v ed 丘o m w ellsbysloふ aspir atio nthr o ughablunt18-gu age n e edle
and r epla c ed wi th150 Jh･ of DMSO using a pipette･ Following thro ugh for m a z an
s olubiliz a[tio n
,
the abs o rban c e ofeachw ellw a s m e a s u r edu s lng a micr o c u加r eplate re ader
●
at540 皿 (Single w a v ele ngth, calibr atio nfa cto r= 1.00)
Cell lin egr o v血 andgr o wthinhibitio n w er e e xpr es s ed inter m s ofm ean (±1 S D)
abs orb皿 C e mits a nd/o rper c e ntage ofc o Ⅱtr olabs orba n c e(±1 SD%)followings ubtr a ctio n
of m e an”ba ckgr o und
”
abs o rban c e.
Sample s w er eals ote sted for cytoto xic､
a ctiv吋 to w a rds 5 c an c er c ell lin es,
including ヨE P-G2(hepato m a), SW620(colo n), C E AG O(lung), E ATO-3(gastric) and
B T474(bre ast),followingthe e xperim e =talm ethodfo rbio as s ay ofcytoto xic a ctivity.
9-3･ C hr & cteri2:atio n oftheis olated c o mpo tl nds.
9-3-1･ e nt-31 0王O m a n Oylo xide(c o mpotlPd I).
Colo rle s spris m s, mp 98199
Dc(lit. 99
oC); IR vm ax(RBr)c m
-1
:2872- 941, 1 696, 1457,
1374
,
1124, 1 07, 992, 912;[α】D -53･1(c O･6, C HCl3); E m4S狐色:304(吋); 1H ヰJM R
(CDCl3, 400MHz)8:0･91(s, CH3), l.03(s, C H3), 1.09(s, CH3), 1.34(s, CⅠも), 1.29
1`
(s,
CH3ゝ 4･93(dd, J- ll,2Hち H -15),5･15(dd,J- 18, 2Hz, H -15),5.87(dd, LF: 14, 9 Hz, 杜
14),1･66(m ,H-12),1･$0(m , H -12),0･91(m ,2 H-ll),1.40(m , H- 9),1.48(m ,H-7),1.86(a ,
69
H-7),1･05(m , H -6),1･08(m , H -6),1･50(m , H -5),2･43(n , H -2),2･53(m , H -2),1.45(m , H -
1),1･86(m , H -1);
13
c 胡 M R(CDCl3,12 5 M Hz)8:15･0(C=,, C-2 0),2 0･9(CH3,C-19),26.5
(CH3, C-18), 24･9(CH3, C-17), 2 8･3(C H3, C-16), 110･4(CH2, C-15), 147.6(C H, C-14),
74･5(C, C-13),35･8(CH2, C-12), 15･6(C H2, C-l l),3 6.5(C,C-10),55.0(CH, C-9),73.4(C,
C-8),42･3(CH2, C-7),20･7(CH2, C16), 54･7(CH, C-5), 47.芦(C, C-4),217.2(C-0, C-3),
33.8(C H2, C-2),37.8(CH2,C-1).
9-3-2･ e nt-1,2- Dehydr o-3-oxo m a n oylo xide(co mpo tlnd” .
Colo rle sspris ms, mp147-148
0
c;IRvm ax(E Br)c m
-1
:302 5
,
3 075, 2860-2960, 1655, 1615,
994, 9 13, 825;【α】D -53･6(c Ilo, CHC13); H R f A B M Sdz:303.2324¢瓜王
＋
) (C20H3102
requir es3 03･2316);
1
H- % (C D C13, 40 0M=z)8:1･05(s, CH,), 1･08(s, CH3), I.16(s,
CH3),1 3 8(s, C H3),1･32(s, C H3),4.94(dd, i- ll, 1 Hz, H -15),5.16(dd, tF 17,1Hz, H -
15),5･89(dd,i- 18, ll Hz,H-14),1･72(m , H -12),1･90(m, H -12),1.70(m , H -ll),1.&4(m ,
H -ll),1･62(m , H -9), 1･53(m , H -7),1･92(m , H -7),1.52(m , H -6),1.70(m , H:6),1.7B(m ,
H -5),5･86(d, i-10 Hz, H -2),7.10(d, J-1 0 Hz, H -1);
13cJN M R(C D C13, 125 M Hz)8:18.6
(CH3, C-20), 21･3(CH3, C-19), 27･6(C H3, C-18), 25.6(CIも, C-17), 28.6(C H3, C･16),
110･7(CH2, C-15), 147･4(C H, C-14), 73･7(C, C-13),35.4(CIも, C-12),15.5(C H2, C-ll),
39･4(C, C-1 0),49･9(C H, C19),75･0(C, C-8),44.6(C H2, C-7),20.2(C H2, C-6),53.2(C H,
C-5),42･3(C, C-4),205･1(C- 0;C13),125･8(C H,C-2),157.6(C H, C-1).
9-3･3･ e72t-3α -f[ydr o野 m a n Oylo xide(c o mpo tl nd I Ⅱ).
White n e edle c rystal, mp135-13 6
oC;R vm ax(EBr)c m
l
:3432, 923, 1457,992,915,853,
1125
,
,
1 070;[a]D ･3･53(cI一o, C H Cl3);H M M Sm/I:307･2637(Ⅶr
ト
)(c20H3502r equir e s
307･2 62 8);lH -N M R(CD C13, 400 M Hz)8:0･$0(s, C H3), 0･83(s, C H3),0.95(s, C H,), 1.30
(s, C H3),1･28(s, CH3),4･9 0(dd,i- ll, 2 Hz, H -15),5.ll(dd, J= 17,2 Hz, H -15),5.87(dd,
i; 18, llHz, H -14), 1･77(m , H -12), 1･61(叫 H -12), 1･42(p, H 111), 1.62(m , H-1Ⅰ),1.44
(m , H -9),1･49(m , H -7),1･83(dt, J - 12,3 鞄 H -7),1･30I(m ,H 16),1.57(也 H -6),1.42(m ,
H -5), 3･41(d,J - 2Hz, H-3),1･58(pLH-2), 1･94(n , H-2), 1.32(m . 'H-1), 1.35(叫 H -1);
13cヰ払 瓜 (C DCl3, 125 ⅦIz)8:15･2(C H,, C-20),21･S(C H,, C-19),28.2(CH3, C-18),25.5
(CH3, C-17), 28･4(C H3, C-16),11 0･4(C H2,C-15),147.8(C H, C-1 4),74.9(C, C-13),35.7
(CH2, C -12),1 5･2(CH2,C-ll),36･8(C,C-10),48･9(CH, C-9),73.2(C,C-8),43.1(C H2, C-
70
7), 19･6(CH2, C-6),55･3(CH, C-5), 47･5(C, C-4), 76.1(CH, C-3),2 5.2(CH2, C-2),32.0
(C H2, C-1).
9-3･4･ Ha rdwickic a cid(c o npo tl nd rV).
Colorle s sprism s, mplO4･105
0
c; R vm a x(K Br)c 皿
-I
:3 03 0, 292 ト284 9, 1684, 1458,1377,
1001
,
911
,
874, 1260, 1022;[叫D : -19.7(c 0.6, C H C13);EI M SmuTz:3 16 帥 ;lHJNM R
(C D C13, 400 M Hz)8:0･76(s, CH3, C-20),1･26(s, CtI3, C-19),0.84(s, C H3,C- 17),7.20(d,
･戸1Hz, H116),7･35(m ,H-15),6.25(dd,i- 2, 1Hz, H-14),2.20(m , H -12),2.10(m ,H-12
'
),
1･66(m , H -ll),1･72(m , H -ll),1･40(m ,A-10),1.56(m , H-8),1.20(m , H -7),1.25(m , H -7),
1･54(m , H16), 1･66(m , H-6),6185(dd,i- 4, 3 Hz, H -3),2.1 8(m , H-2),233(m , H -2),1.1 6
(td, k 13, 4 Hz, H-I), 2.44(dt, i- 13,3 Hz, H -1);
13c-N hR (CDCl3, 125 MHz)8:1B.3
(C H3, C-20), 20･5(C H3, C-19), 172･8(C- 0, C-18), 15.9(CH3, C-17), 138.4(C H, C-16),
142･7(C H, C -15),110･9(CH, C-14),12516(C, C-13),27.5(C H2, C-12),17_5(C H2, C-ll),
46･7(C H, C-10),38･8(C, C-9), 36･3(CH, C-8),27.3(C H2,C-7),38.7(C H2, C-6),37.6(C,
C15),141･5(C,C-4),140･3(C H, C-3),18･?(C H2,C-2),35.8(CfI2, C-1).
9-3-5･ e mt-1β- Ⅱydr o野 -3- o X o m a n oyl iide(co mpotlnd V).
White n e edle s, mp 124-125
oC;La v m ax匹Br)c m
‾l
:3 52 1, 2965-2863, 1 713, 145 7, 991,
911, 851, 1212, 11 19;【α】D : -66･8(c O･6, C H C13); HR F A B M Sm/I:321.2430吋
(c20H3303 r equir es32,1.242 1);
1
H -N M R(C D Cl3, 40 M Hz)8:0.8 6(s, CH3),1.04(s, CH3),
1･08(s, C H3),1･33(s, C日3),1･28(s, CH3),4･93(dd,Jk ll, 2 Hz, H -15),5･15(dd, J- 1B,.2
Hz, H -1 5),5･87(dd, J- 1 S, ll Hz, H1 4),1･54(m , H -12),1.5 6(m , I -12),1.55(m , H -ll),
2･1S(m ,H1 1),1･52(m , H-9), 1･35(m , H-7),1･50(n , H-7),1.50(m , H-6)三1.54(m , H -6),
1149(m , H -5),2･36(dd,J- 15, 5 Hz, I -2),2･92(dd, tF 15,8 Hz, H -2),3.89(di£t,J - c a6
Hz
,
H -1);
13c 胡 M R(C D C13, 125 M h)8:10･7(CH,, C-20),20.2(C H,, C-19),27.2(CH3,
C-18),24･9(C H3, C-17),28･6(CH3, C-16),110･5(C H2, C-15),147.6(C H, C-14),73.4(C,
C-13), 3514(C E, C-12),17･6(C H2, C-ll), 42･5(C, C-10), 55.1(C H,.C19),74.5(C, C-8),
41･9(C H2, C-7), 20･5(CH2, C-6), 51･0(C H, C-5), 4 7.1(C, C4), 214.9(C-0, C-3), 44.9
(C H2,C-2),77.8(CH, C-1).
71
9-3-6･ e nt-13- Dehydr o-12q-hydr o野 -3-o x o n a n oyl xide(co mpotl nd VD.
Colorles spris m s, mp141- 42
oC;R vm ax(EBr)c m
‾1
:3 521, 3086, 2925, 1660, 1463,992,
915, 828, 1156, 1082;[α]D -54･1(c i一o, CH C13); H R F AB M Sm/I: 319.2273吋
(c20H3 103 r equir e s319･2265);
1
H ヰ恥択 (CD C13, 40O M b)声‥1.04(s, C H3),1.09(s, C H3),
1･16(s, C H3),1･3 8(s, CH3),139(s, CH3),5･26(dd, J- ll, 2Hz, H -15), 5.44(dd,J- 18,2
Ⅰセ, 日-15),5･81(dd, J- 17, llHz, H -14),3･8 0(dd, i- 7, 4 Hz, I-12), 1.94(m , H -ll),1.98
(m , H -ll),2･09(dd, J- 9,6Hz, H-9),1･58(叫 H -7),1.92(m , H -7),1.52(m , HL6),1.72(m ,
H -6),1･85(dd, tF 12, 3 Hz, H -5), 5.88(d, LT- 1q 由 , H -2), 7.13(a, L F 10 Hz, H -1);
13
c-
NM R(C DC13, 125 M H i)8:18･9(CH3, C-20), 21.2(C H3, C-19), 27.6(CH3, C-18), 25.3
(C H3, C-1 7),27･4(CH3, C-16),115･8(CfI2, C-15), 142.5(C H, C-14), 75.3(C, C-13)i70.0
(CH, C-12),2 2･9(C H2,C-ll),38･7(C,C-10),43.5(CH, C-9), 76.7(C,C-8),41.5(CH2,C-
7), 2 0･1(CH2, C-6)･, 53･2(CH, C-5), 44･6(C, C-4), 205.0(C=0, C-3), 125.9(C H, C-2),
1 57.3(CH, C-1).
9-3-7･ e nt-1β,3α -I)ihydr o xym a n oylo xide(compot nd Ⅵ乃.
W hite s olids
,
mp59-60
o
C; a v max(EBr)c m
-1
:3410, 29
L34, 1457, 1386,990, 917,835,
12 55
,
1082;[α]D -12･4(aO･6, C H C13);H ⅣA B MSm/I:3 23･2564(M H
十
)(c29H3503r equires
323･2 577);
1
H･-N M R(CDCl3, 4qO M Hz)8:0･86(s, C H3),0･83(s,C H,),0.92(s, CH3),1.30
(s, C耳3),1･25(s, C H3),4･92(dd, tj- ll,2 fk, H -15),5.13(dd,J- 18, 2 Hz,H-15),5.87(dd,
J- 18
,
ll Hz
, H-14), 1･70(m ,2 H112),1.70(m , H -ll),2.16(孤 , H -ll), 1.68(m , H 19),1.76
(m , H-7),1･88(m , H-7),1･44(m , I -6),1･58(m , H -6),1.42(m , H-5),3.50(t,I - 3 鞄 H -3),
1･84(m , H -2), 1･80(m , H -2),3.84(d d, J- ll, 5 Hz, I -1);
13cJN MR(CDC13, 12 5 MHz)8:
1 0･9(C H3, C-20),21･7(C H3, C-19),2 7･8(C H3, C-18),25.8(C H3, C-17),29.0(CH3, C-16),
11 0･5(CH2, C-15), 147･ (C H, C-14), 73･3(C, C-13),34.9(CIも, C-12),1 8.4(CH2, C-ll),
43･1(C,C-10),54･8(CH, C-9), 74･9(C, C-8),35･9(CH2, C-7),19.6(CH2,C-6),47.6(CH,
C-5),37･3(C, C-4),76･7(CH,C-3),42･7(C H2, C-2),74.6(C H,C-1).
9-3-8･ ent-7β,Sa-D ihydr o野 h b da-13(16),14-die n e(c o mpo tLnd VI印 .
White s olids, mpi2- 83
0
c; a vn axPBr)c m
l
:3419, 2934, 1457, 1388, 990, 917, 835,
12 72,1077;[α】D -27･5(cO
'
･6
,
C H Cl3);H R FA B M Sm伝:307･26370mT)(c20H3 502r equire s
307･2628);
1
Hヰ 朋 R(C D C13,4 00 M 地)8:2･17(s,C H,), 0.89(s, C H,),0.80(s, C H,),1.ll
72
(s, CH3),5･02(s),5･08(d, J- llHz, H-15),5.30(d,J- 18Hz, H -15),635(dd,i- 18, ll Hz,
H 1 4),2･30(m , H -12),1･45(m , H-ll),1･65(m , H -ll),1.09(m , H -9),3.53(dd,J- ll.6, 4.4
Hち H -7), 1･30(m , H -6), 1･88(m , H-6), 1･08(m , H -5), 1.15(m , H -3), 1.40(m , H -3),1.42
(m , H -2),1･59(m , H -2),1･66(m , H -1),0･96(m , H -1); 13c- N M R(C DC13,125 M H i)8:21.5
(CH3, C120), 33･2(C H3, C-19), 15･6(C H3, C-18), 17.8(C日3, C-17),
.
115.8(C H2, C-16),
113･6(CH2, C-15),138･7(C H, C-14),147･2(C,C-13),34･8(CH2, C-12),23･8(C H2,
.
C-ll),
39･4(C, C-10), 59･5(CH, C-9), 78･1(C, C-8),80.7(C H, C-7),28.0(C H2, C-6),53.7(C H,
C-5),33･4(C, C-4),41･7(CH2, C-3),18･3(CH2身 C-2),3 9.3(C H2, C-1).
9-319･ e nt-6a, 7P.,8a - Trihydr o野Iabdか13(16),141die A e(C O mPO t md I勾 .
White s olids
, mp99-100
Oc; a vm a x畔Br)c m
tl
:33 9d, 2928, 1458,13 89,892;【α]D -8.87
(cO･6ぅ D M F);ヨR F A B MSu y(I:345･2406 P ar)(c2OIも403Na r早quire s345.2499);
1
H-
N M R(C DCl3,3 0 M Hi)8:0･99(s, C日3),1･17(s, CIも),0.86(s, C H3),1.16(s, C H3),5.04
(s),5･08(d,J- ll Hz, H -15),5･30(d,J- 18ftz, H-15),6 3 5(dd,J- 18,llHz, H -14),23 0
(Tn, H -12),1･42(m , H -ll),1･63(m , H-ll),1･21(m , H-9),338(d,J- 9.3 Hz, H 17),3.63(t,
J- 9･9 Hち H-6),1･16(m ,H-5),1･23(m ,iI-3),1･38(m , I -3),1.41(m ,H-2),1.60(m , H-2),
1･03I(Tn, H -1),1･65(也 ,H -1);
13
cヰ恥 択(C D Cl3,125 M 由)8:22･1(CIi,, C -20),36.2(CH3,
C･19),16･9(C H3,C-18),19･5(C H3, C-17),115･8(CH2, C-16),113･6(CH2,C-15),138･7
(C H, C-14),147･2(C, C1 3),3 4･8(C H2,C-12),24･0(CH2, C-ll),39.2(C, C-10),58.8(C H,
C-9),76･9(C, C-8),85･4(C H, C-7),72･0(CfI,C-6),57.6(C H,C-5),33.8(C,C-4),4 3.5
(CH2, C -3),1 8･1(C H2, C-2),39.4(C H2, C-1).
9-3-10･ e mL-3PIFydr o xym& n oylo xide(c o mpotlndX).
White s olids
,
mp 62-63
o
C; a vm ax(E叫 c m
‾1
:3499, 2990＋2 866‾, 1446,99O, 953, 916,
1315
,
11 91
,
1112
, 1041;[α】D -15･4(c l･0, CH C13); HⅣ A B M Sm/I:3 07.2 637(Ⅶ 巾
(C20‡も502r equir es307･2628);1H-N M R(C DC13, 400MHz)8:O･77(s,C H3), 0.80(s,CH3),
0･98(s,C H3),132(s, CH3),1･30(s, CH3),4･90(dd, J- ll,2 Hz, H-15),5.14(dd, LF 17, 2
Hz
,
H-1 5),5･87(dd, J- 17,ll Hz, H-14),1･61(m , H -12), 1･76(m , H -12),1.42(m , H -l l),
1･62(m , H -ll), 1･66(m , H-9),1･83(m , H-7),1･86(p, H17),1.76(m , H -6),1.79(m , H -6),
1･55(”, H-5), 3･20(m , H -3), 1･32(m , H-2), 1･58(m , H-2),1.60(n , 払1), 1.63(m , H -1);
13c-N MR(CDCl3, 12 5 M 馳)8:15･4(C H,,C⊥20),15･5(CH3, C-19),27.2(CH3, C-18),25.4
(c白3, C-17),28･4(CH3, C-16),110･4(CH2, C-15),147･8(CH, C-14),75.0(C, C-13),35.6
73
(CH2, C-12),Ⅰ5･3(C H2, C-ll),3 6･7(C, C-10),55.2(C H, C-9),73,4(C, C-8),43.1(CH2,C-
7),19･6(C H2, C-6),55･5(C H, C15), 38･8(C, C-4), 78.9(C H, C-3), 27.2(C日2, C-2),3 7.2
(CH2, C-1).
9-3-1 1･ e nt-13-Dehydr o-3β-hydr o xym a n oylo東de(co mpotI血d 刃).
Wh ite s olids
,
mp 89-90
0
c; a v m ax P r)c m
-1
:3316
,
2936i2871, 144, 1374, 989,920,
873
･
1 282
,
1122, 1037;[alD -59･6(c Ilo, C H C13); ⅢR FA B M Sm/I:343.2039 PvfKT)
(C20H3202K r equir es343･33 78);
1
H- N M R(CDC13, 400 M Hz)8: O･80(s, C王も), 0.94(s,
CH3),1･0 0(s,C H3),1127(s,CⅠも), 1･32(s,C H3),4.92(dd, tF ll, 1 f k, H -15),5.14(dd, J-
17,1Hz, H -15),5･86(dd,J- 17,ll Hz, H-14),1･72(m , H -12),1.90(m , H -12),1.71(m , H -
l l),1･84(m ,H-ll),1･64(m , H -9),1･59(m , I -7),1.92(m , H -7),1.53(m , H -6),i.72(m , H -
6),1･88(m , H -5),3･85(s, 払3), 5･35(dd, i- 10･4, 2.0 Hz, H -2), 5.81(d, i- 9.6 b, H -1);
13
c 胡 M R(CD C13,125 M Hz)8:17･2(C H,,C-20),18･1(C H,, C-19),2 7.4(C H3, C-18),26.4
(C H3, C-17), 28･8(C H3, C116), 11 0･6(CH2, C115), 147.6(CfI, C-14),73.5(C, C-13),35.2
(C H2, C-12), 1517(.CfI2, C-ll),38･8(C, C-10),5 2.2(C H,C-9),75.3(C,C-8),43.4(C H2, C-
7), 19･1(C H2, C-6),52･2(CH, C-5),38･8(C, C-4), 77･1(CfI, C-3),126.5(C H, C-2),13 6.8
(C H, C-1).
9-3-12･ e ni-3β,12α -D ihydr o野 I m a n Oylo xide(co mpo t nd Xq .
W hite s olids
,
mp63-64
oC; a vm ax(E Br)･c m
‾1
‥3423, 2939- 2866, 1458, 13 77,950, 917,
868, 1279, 1159,1124, 1044;[α]D -35･6(cO･5, C H C13);H R F A B MS m/z‥361.2145(M KT)
(C20H3 203K r equir es361･3470);
l
HJN M R(C D Cl3, 400 M Hz)8:0･78(s, C H,),0･80(s, C壬も),
0･97(s, C H3), 1･35(s, CH3), 1･30(s, CH3),5･24(dd,J- 10･8, 2･O Hz, H-15), 5.43(dd,J-
17･2
,
2･OHz, H-15),5･79(dd,i- 17･2, 5･4Hz, H -14),3･65(d, A- 5.0 Hz, H-12),1.70(m , H -
ll),1･69(n , H -9),l･83(m , H-7), 1･86(m , 払7),1･77(m , H-6)i1.87(m , H -6),1.59 ･(m , 臥
5), 3･25(Tn, H -3), 1･34(m , H -2), 1･58(m , H -2), 1･70(m , H -1), 1.76(孤 , H-I); 13c-NM R
(C D C13, 25 MHz)8:15･8(CH3, C-20),22,8(CH3, C-19),27.4(C H3, C-18),25.2(C H3, C-
17),2 8･O(C H3, C-16),115･5(CH2, C-15), 143･0(C H, C-14),75,0(C,'C1 3),70.2(CH, C-
12),15･2(CH2,C-ll),36･5(C, C-10),,48･i(C H, C-9),75..8(C,C-8),42.5(CH2, C-7),19.5
(C甲2, C-6),55i2(C H,C-5),38･8(C, C-4),78･8(C H,C-3),27.1(C H2, C-2),37.0(C F2, C-1).
74
9･3-13･ p- Br o m obe n z oate ofc o mpo tlndC- Ⅲ (Co mpo t nd XH).
Colode sspris m s, m p･ 125-126
o
C; a vm a x匹Br)c m
-1
2945
,
2870
,
1 786
,
1716
,
1588
,
1482
,
1395, 1270, 1 229,1 172, 1119, 1066, 1006, 910, 848, 757;F A B M Sdz :489(Ⅶ巾;1H -
NM R(CDC13, 400MHz)8:0･86(s, CH3), 0.1 9(s,CH3),0.95(s, CtI3),1.3 4(s, CH3),1.42
(s, CH3),4･88(t,J - 3Ez),4･96(dd,J - ll, 2 Hz),5.19(dd,J - 18,2 liz),5.92(dd,J - 18,
llHz),7･62(d,J - 8- Hz),7･91(d,J - 8 H i).
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CONC LtJSION
On che nicalstudie s
T hehe x an e e xtr a ct丘o mthe ste mba rkofC･ oblo ng!7uiusyieldednin editerpemi ds
c o mpo 皿ds, eight ne wlabdan editerpemi ds and o n ekno wn c o mpo und. TLe labdan e
diterpe n oidstru ctu r es w e r e elu cidated u s ing SPe Ctr O S C OPic datain cluding X-r ay a nalysis,
alowing u sto dedu c ethe mtobe a(5S, 8S,9S,10R, 13S)-8,13- epo xylabda-14- e n e Syste m
witha c o m甲O n abs ohte ster e o chemistry･ The n o v elc o mpo unds w e r e e nt-3- o 笈o m a n oyl
o xide (c o mpo und C-I), e nt-1,2-dehydr o-3-o xo m a n oyl o xide (co mpo und C-”, ent13α-
hydr o xyma n oyl o xide(c o r npo und C-Ill), e nt-1β-hydr o xy13-o x o m 皿 Oyl o xide(co mpo und
C- V), e nt-1,2-dehydr o1 2α -hydr oxy-3- o X o m an oyl o xide (c ox npo und C-VI), e nt-1β,3a-
dihydr o xyma n oyl o xide(compot nd C- ⅥD, e nt-7β,8a -dihydr o xylabda-13(16),14-die n e
(c o mpo und C-V III)aJld e nt-6α,7β,8a-trihydroxylabda-13(16),14-die n e(c o mpo und C- a).
h additio n,hzd wickiic a cid(compo undC-IV), w a sals ois ohted.
T he r e血ctio n ofc o mpo und C-Ia ndc o mpo und C-Ⅰ wi ths odit mbor ohydridega v e
e nt13β-hydr ox yma n oylo xide(co mpo t mdC-X), whe r e as r edu ctio n ofc o mpo und C- Ⅱ wi th
ceriⅦ ntrichloride ands odium bo rohydridega v e e nt･1, 2-dehydr o-3β-hydro xym皿 Oylo xide
(c o mpo und C-XT)I Redu cdo n ofc o mpo und C- Ⅵ withs odiu mbo r ohydride ga v e e nt13P,
12α -dihydr o xymanoylo xide(c o mpo undC-X I).PC Co xida[tio n ofc o mpo und C-Illafforded
compo undC-Iin 90% yield,thes e chemicalc or relatio nis sho w edinSche m e4.
77
e
0
一rJ)qTNIe
ら
Mざ
”/IIllI.
HO
0
′'
,IJq/
Me
汁
Me
Mざ
Ⅰ
P C C
90 %
e
H
Me ⅠⅡ
NaB H4
80 %
H
H
Mぎ
75% 丘o mⅢ
4 0 %丘o m Ⅵ
ク
㌢
Mぎ
”
触
0
H
き
ら
''J
J/I:/Me
Ⅹ :R = E
X II:良 - 0 Ⅱ
NaBH4
H
き
0
'L,J
aQMe
e
H
Mo
Ⅱ ;R - H
V I:R - 0 Ⅱ
H
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○
on Ⅱ
〆 ㌢
～
…ぎ HMo
1･ CeC13
2. NaBH4
83 %
e
0
'
JzJ
/I:^
Me
ⅩⅠ
7S
On cytoto xic a ctiviQT
Cytoto xic a ctivity of theisolated c o mpo unds ローⅠⅩ)as w ella stheirde riv a:liv e s
畔 - XII)w e r e e x amin ed. Co mpo undsi, ⅠⅠ, III, Ⅶ I a nd戊 sele ctiv ely e xhibitedstr o ng
cytoto由c a ctivity(<1 pg/h L)again stga stric c ar cin o Ⅱは(K A TO-3)andm odera;te a ctivity
again st 血 m anbre a st 血ctalc ar cin o m a(BT474), h m a n undiffer e血 atedlungc ar cino m a
(C H A GO),h um an1iv e rhepatobla sto m a任旺P- G 2), andc olo n ade n o ca r cin o m a(SW 620).
Co mpo undsX 叩dXIsho w ed叫Ode r ate a ctivityagainstal1cdllin es while c ompo undIV
sho w edstrong a ctivity(< 1トIg/hiL)again stbr e ast c an c er c ell lin e. Co mpo unds V, Ⅵ ,
V Ⅱa nd X Ⅱw er ein a c也v e(> 10p g/h L). Ev e n也o ughstm cttw e a ctivityr ehtio n ship of
thete sted c o mpo t nds c oul dn otbe r e a s o n ablydr a wnin this stage;ho w e v e r, thepr es e n c e
of either equ a;tori al hydro xylgr o tIP a;tC-1po sido n o r a xi al hydr o xylgr o up atthe C-12
po sitio n obvio 耶1yr e nde r?thes e m ole culesin a ctiv e.
T his pkLnt, C. oblo ng!7uiu sRo xb. ha spote ntialy to dis c o v e rthe antiga stric
cancer drugin the fo1lowingr e s e a r che s.
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AC X NOVL E D C EME N TS
TLe a utho r wishesto e xpres shis de ep indepte血 es s a nd sin c er egr atitude to his
S gpSr visor-･ Profs-S-Sor Ⅰ-Shika w-a Ts gto 印 旦 for
-
his nsgpsr vi_sion of the T e ss_ar鈍 h$1pA1
guid皿 C e S,ke e nhtere sta ndu s efu ldis c u ssio ntho ughotrtthe c o tu s e ofthis study.
The a utho r wo uld like tO a ckn owledge his-gr ate地 租a nks 払 Ass o ciate Profe s s o r
W ata n abeTo shikofo rherhelpin2DJN M Rande v erythinginthelabo r ato ryto ols.
T he a utho r w otld liketo e xpr es shis appr e ciatio na ndtha nksto al1the m e mbe rsinthe
labo ra;toryfo rtheirhelps, co rdial hendships a nd kinda ssitan c e.
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